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PREFACE TO FOURTH EDITION. 


—— 


My father, Sir William Broadbent, has entrusted to me the 
preparation of the new edition of this work, and with his 
approval I have rearranged the subject-matter, and have 
added chapters on the pulse, disease of the coronary arteries, 
bradycardia, and atheroma of the aorta. I have also revised 
and rewritten the chapters on acute and malignant (or per- 
nicious) endocarditis, and that on affections of the myocar- 
dium, a subject at which I have been working recently. 
I am indebted to Messrs. Green for permission to make 
use of the article I wrote for the Hneycloparia Medica on 
affections of the pericardium. My father has made several 
important additions to the chapters on angina pectoris and 
functional affections of the heart, and has carefully revised 
the whole of the proofs. 


JOHN F. H. BROADBENT. 


April, 1906. 
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PREFACE TO THIRD EDITION. 


ADVANTAGE is taken of the demand for a new edition of 
the work on the Heart to make the hook more complete, 
and with this view chapters on acute uffections of the 
heart, Endocarditis, Pericarditis, Myocarditis, and on 
Aneurysm of the Arch of the Aorta, have been added. 
In these, as in the original work, nu attempt is made to 
give a systematic and complete treatise on each subject, 
or to enter into a discussion of conflicting views which 
have been entertained on various points of pathology and 
etiology. The object, has been rather to endeavour tu 
place before the reader a clinical picture of each disease 
and to emphasize the points which are of chief importance 
in diagnosis and prognosis. 

The task of revision and of making the considerable 
additions which have been specified has fallen almost 
entirely on my son, Dr. John Broadbent, as I myself have 
not had the requisite leisure. ‘The chapters on the inflam- 
matory affections of the heart are entirely his work, and 
the chapter on Aneurysm has been arranged and compiled 
by him from notes und papers of my own which bave been 
published elsewhere. While making this acknowledg- 
ment, however, I accept the responsibility, as 1 have 
carefully perused all the new matter und made some 
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additions. Several illustrations have been added, for which, 
with the exception of Fig, 23, I am indebted to Dr. A. W. 
Sanders, whose coloured drawing of acute aortitis from a 
recent specimen is worthy of special notice. 


W. H. BROADBENT. 


Noyempen, 1899. 


PREFACE TO FIRST EDITION. 


Tas book is, for the most part, a reproduction of lectures 
on “Prognosis in Valvular Disease of the Heart,” delivered 
before the Harveian Society in 1884, and of the Lumleian 
Lectures at the Royal College of Physicians on “ Prognosis 
in Structural Diseases of the Heart,” delivered in 1891. 
The prognosis of heart disease already engaged my 
attention when T was house-physician under Sibson at St. 
Mary's Hospital, and my first paper on this subject was 
read before the Harveian Society in 1866, Up to that 
time there had not, so far as I am aware, been any 
systematic study and exposition of the indications by which 
the probable course of disease of the heart in different 
eases might be foreseen, und ideas which tended to obscure 
the interpretation of the symptoms and physical signs were 
held by physicians of great experience and authority. 
Traces of the controversies of those days will still be found 
in the present work, They have lost much of their interest, 
but references to them could not well be entirely omitted. 
The prognosis of heart disease is worthy of special study, 
not only on account of its inherent importance, but also 
because the knowledge which enables the medical man to 
forecast clearly the course of the disease constitntes the hest 
preparation for its treatment. The subject of treatment did 
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not, however, enter into the scheme of the lectures, but it 
is engrafted upon them in the present work, and for this, 
and for the rearrangement rendered necessary by it, I am 
indebted to my son, Dr. John Broadbent, without whose 


efficient assistance and co-operation the task of preparing 





this book could not have been accomplished, 

The lectures on which the book is based having been 
addressed to the College of Physicians and to the Harveian 
Society, presupposed a knowledge of heart disease on the 
part of my audience, and a minute exposition and analysis 
of the symptoms and physical signs, by means of which the 
diagnosis of the different valvular and structural affections 
of the heart is arrived at, were therefore unnecessary. This 
is still taken for granted, but a brief chapter on the exami- 
nation of the cardiac region, and on the significance of the 
yarious departures from normal conditions, has been added. 


The principal motive for reproducing the lectures has 
been the frequently expressed wish on the part of old 
pupils to soo my teachings on heart disease in a collected 
form. They have had. to wait long, and to them I now 


dedicate the book. 


W. H. BROADBENT. 


Seer, 199m, 1897, 
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HEART DISHASE. 


CHAPTER T. 


THE RELATIONS OF THE HEART TO THE CHEST WALLS— 
MOVEMENTS OF THE HEART—ON THE METHODS OF EX- 
AMINATION BY INSPEOTION; PALPATION, PERCUSSION, 
AND AUSOULTATION, 


A systematic description of the anatomy and relations of 
the heart, and a text-book exposition of the physical signs 
by means of which departures from the normal condition 
of the heart are recognized, would be out of place in a work 
of this character. A brief reminder, however, of the rela- 
tions of the heart to the chest wall, together with a short 
description of the method in which a clinical examina- 
tion of the heart should be conducted, and an indication 
of the significance of the various points observed, will 
form a useful preliminary to the study of heart disease, 
This will therefore form the subject of the introductory 
chapter. 

The first portion of this chapter, dealing with the position 
and relations of the heart, is mainly taken from the works 
of Sibson,” who devoted much time and labour to the study 
of this subject, and under whom I worked while he was 
engaged npon it. 

* Sibson’p Works, edited by Ord, Vol. iii. 
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Tue Posttion or THE Heart AND THE RELATION OF 
mrs Cavirims to tae CHest WALI. 


‘Tho heart and great vessels, with their pericardial 
covering, oceupy the central portion of the thoracic cavity. 
The right auricle and ventricle compose the whole of the 
front of the heart, with the exception of a narrow strip to 
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the left, where the left ventricle comes into view from 
behind. 

‘The right auricle lies behind the sternum, its upper 
border being on a level with the third costal cartilages, and 
extending from a point about one inch to the right of the 
sternum nearly to its left border. It is broadest above, and 
narrows down almost to a point at the lower end of the 
auriculo-yentricular furrow, which forms its left border and 
runs obliquely downwards from the sternal end of the 
third left to the sternal end of the seventh right costal 








RELATION OF HEART TO CHEST WALLS, 3 


cartilage. Its right border is convex, and lies behind the 
right costal cartilages, just beyond the right margin of 
the sternum. 

The right auricle undergoes more change in form during 





iG. 2—THE HEART AND GREAT VESSELS, WITH THE ANTERIOR WALLS OF ‘THE 
MONT ADKICLE AND MIGHT VENTRICLE DISSECTED OFF TO s10W Tostrion 
OP THE VALVES AND SEPTA (QuatN’s Anatomy), 


4 oma af carl arteries 5 eS ot es, Ven cava sper 
‘Ascending tort ¢, Pulino inane valves: , Appen 
fix of ie maracas btnterectinlar eepteany tou erolin: with ¥ 





omen! of tlonsid valves k, Inte-ventriouar septa 
™ ein ight segment ef trouepid valve, Inferior 
‘ywinss 9, Left ventricle ; r, Anterior papillary susch 


the action of the heart than any other portion of the organ, 
becoming nearly twice as wide in systole of the ventricles 
a5 in diastole, The auriculo-yentricular furrow also sweeps 





cava p, Hepatic 
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backwards and forwards to so great an extent, to the left 
during systole and to the right during diastole of the 
ventricles, that it presents no fixed position during life, 

The right ventricle, when exposed to view, presents a 
pyramidal shape. The base of the pyramid is formed by the 
lower boundary of the ventricle, which rests on the central 
tendon of the diaphragm; the apex of the pyramid is 
erowned and completed by the pulmonary artery; the left 
side is formed by the furrow which divides the left from the 
right ventricle; the right side, by the furrow separating 
the right auricle and ventricle. 

The furrow separating the two ventricles runs from the 
third to the fifth left costal cartilages, just behind their 
junction with the ribs. 

The left ventricle forms the convex left border of the 
heart as seen from the front, and forms a long, narrow strip 
extending from the third left intereostal space down to the 
fifth, where it terminates in the apex of the heart. This 
oveupies the fifth space, being usually situated just internal 
to a line drawn vertically downwards from the nipple. 

‘The appendix of the left auricle lies just behind the third 
left costal cartilage, close to its junction with the third rib, 
and fills up the space between the upper end of the left and 
right ventricles at the top of the longitudinal or inter- 
ventricular furrow. 

The area which would be marked out on the chest 
wall by percussion, indicating the position of the heart 
beneath and its relation to the chest wall, is termed “the 
area of deep cardiac dulness.” 

‘The lungs cover the great vessels and the whole of the 
heart except a portion of the right ventriclo, 

‘The inner margins of the right and left lungs in front 
behind the sternum for its upper two-thirds. The 
margin of the left lung diverges from that of the right 

the Jeyel of the fourth left costal cartilage, It passes 
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thence to the left along the lower edge of the fourth 
cartilage in front of the body of the right ventricle, curving 
downwards just before it reaches the junction of the 
cartilage with the rib; it then crosses the fourth space and 
fifth cartilage, aud curving, so as to form a hollow space 
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SITU TO ILLUSTRATE AKEAGY SUYEI~ LUNG DISSKUTED OF TO ILLUsTHATE 
FICIAL CANDIAO DULNESS (Sila). AEA OF DEEF DCLYRSS (Sidon), 
for the lodgment of the apex, ends behind the sixth 

cartilage, 


The inner margin of the right lung continues its course 
nearly straight downwards behind and a little to the left 
‘of the centre of the sternum, to the level of the sixth 
chondrosternal articulation. It thus covers the right 
auricle, the auriculo-ventricular furrow, and the right border 
of the right ventricle, 


———— _| 
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The area on the chest wall corresponding to the part 
of the heart uncovered by lung can be accurately marked 
out by pereussion, and is known as “the area of superficial 
cardiac dulness.” 

‘The area thus indicated would be mapped out as follows: 
its right margin, by a line running from above downwards 
slightly to the left of the middle line of the sternum from 
the level of the fourth costal cartilage down to that of the 
sixth ; its highest point would be at the level of the fourth 
costal cartilage ; its left limit would be defined by a line 
running outwards from the sternum at this level, along the 
lower edge of the fourth left costal cartilage, nearly as far 
as its junction with the rib, and then dipping downwards 
and curving slightly outwards to the point on the chest 
wall where the apex beat is felt. The base or lower limit 
corresponds to a line drawn from the sixth right costal 
cartilage to the apex, 


Movements ov THE Hearr. 

The heart undergoes a marked change in form and 
diminution in size during systole. At the end of diastole 
it is globular in shape, The apex is rounded, the ventricles 
are full, the auricles distended, the appendix of the left 
wuricle coming forward to lie in the groove between the 
right ventricle and aorta. ‘The ventricles yield on handling, 
and the auricles are dimpled by slight pressure of the 
finger, The first systolic act is the sudden swift with- 
drawal of the auricular appendix, due to the contraction 

of the auricle, Immediately afterwards the ventricles 
harden, and the change in form produced by the contraction 
‘begins. The septum is the centre on which the movements 
myerge, and the most fixed point is about three-quarters 
‘the distance from the apex to the auriculo-ventricular 
The pulmonary artery is drawn sharply down- 
the apex becomes more pointed, and moves spirally 
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upwards and to the right, ‘The left border converges 
slightly, and the right border more upon the axis of the 
heart. 

‘The general cardiac impulse is due to the contractile 
hardening of the muscular walls, the apex beat to this 
hardening and to the rotatory movement forward and to 
the right, Both impulse and apex beat require a fulerum 
posteriorly in order to be felt through the chest wall. 
This is furnished by the pericardium and spinal column, 
against which the shoulder of the left ventricle thrusts, 

In the interior of the heart the end of diastole finds the 
auriculo-ventricular valyes floated up into position by the 
action of elastic fibres on their auricular aspect, and already 
in contact along their free margins, so as to close the orifice. 
The chordw tendinew are slightly on the stretch. The 
pressure on the valves as the ventricles contract closes 
them more tightly, and the co-ordinate contraction of the 
papillary muscles neutralizes the approximation of the 
origin of the chord tendinew to the base of the heart 
Which results from its diminution in size during systole. 
‘The contraction of the circular muscle fibres round the 
orifices contributes to the complete closure of the valvular 
flaps. 


Tae Onisican Examination or tax Heart. 

This is conducted by inspection, palpation, percussion, 
and auscultation, Much is learnt by careful inspection, 
Bulging or other general feature of the precordial region 
is to be noted. Any deformity of the chest giving rise to 
displacement of the heart, or fixation of one side of the 
thorax by pleural adhesions, or by fibroid or other disease 
of the lung, must be taken into account. ‘The position and 
character of the apex beat should be determined as far as 
this is possible ; the surface of the chest should be care- 
fully scrutinized for pulsation in abnormal situations, and 
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epigastric pulsation or any visible heaye over the right 
yentricle should be noted. 

These observations will be corroborated or checked by 
palpation ; but there are other points which can be ascer- 
tained by the eye alone, such as retraction of intereostal 
spaces. ‘This is most commonly seen in the third, fourth, 
and fifth left intercostal spaces and is usually systolic in 
time; it may either arise from a direct tug on the spaces 
by pericardial adhesions, or be due to atmospheric pressure : 
the latter condition is more common, and in such eases 
the heart will usually be dilated and hypertrophied, and 
therefore subject to great diminution in volume during 
systole, 

Tnspection also embraces the neck, where is seen the 
carotid throb which betrays aortic regurgitation. To be 
characteristic, it must be visible, not at the root of the 
neck only, but as high as the hollow between the ramus of 
the jaw and the sternomastoid. It may, exceptionally, be 
present where there is no aortic disease, and it may be 
simulated by pulsation in the deep jugular yein, This, 
however, is easily distinguished, being readily arrested by 
light pressure. 

Important information may frequently be derived from 
careful observation of the veins of the neck, The jugulars 
on one or both sides may be full and distended, If the dis- 
tension is present on one side only, it may be due to pressure 
on the innominate vein of that side by an aneurysm or 
some other intra-thoracic tumour. If it exists on both sides, 
it may be due either to pressure on the superior vena cava 
or both innominate yeins, or to dilatation and engorgement 
of the right side of the heart from back pressure through 
Tungs. In the latter case, the veins will be temporarily 
re or less emptied by « forcible deep inspiration, and will 
more distended during expiration: in the former, 
of the intra-thoracic pressure during inspiration 
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und expiration will haye no appreciable effect in reducing 
or augmenting the distension. Pulsation of the jugular 
yeins may be present when the right side of the heart is 
gteatly dilated and tricuspid regurgitation has set in. The 
pulsation is often double, both auricular and ventricular 
systoles transmitting backward waves. It has been studied 
with great care by Mackenzie, of Burnley, who has obtained 
graphic records of two distinct types of jugular pulsation, 
and established their significance. 

Finally, mention may be made of enlarged and tortuous 
veins on the surface of the chest, constituting collateral 
channels between the superior and inferior venw cave when 
one or other is compressed, and of pulsating veins occasion- 
ally seen dipping into an intercostal space near the sternum, 

Palpation—The information obtained by palpation is 
second in importance only to that afforded by auscultation. 
The situation, force, limits, and extent of the cardiac im- 
pulse are accurately ascertained, and the relative intensity 
of the apex beat and right ventricle beat must be compared, 
The examination, to be complete, must be conducted in 
various ways. 

Firstly, the flat of the right hand should be placed over 
the cardiac area, the fingers covering the apex region. ‘The 
powerful heaving impulse of the apex in hypertrophy, the 
diffuse shock or slap in dilatution, and the peculiar sudden 
tap in mitral stenosis are often at once diagnostic : a power- 
ful heaye of the lower left costal cartilages, and sometimes 
of the lower end of the sternum as well, will indicate stress 
thrown on the right ventricle by back pressure through the 
pulmonary circulation. Thrills or vibrations, systolic or pre- 
systolic, over the area of the apex beat or elsewhere will be 
recognized at the same time. Sometimes a peculiar diastolic 
shock or retraction may be felt over the apex or the right 
yentricle, caused by the presence of pericardial adhesions. 
‘Next the fingers must be pressed into the right intercostal 
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spaces in search of pulsation, and the apex region must be 
explored with the tips of the fingers, and the exact position, 
extent, force, and deliberate or sudden character of the apex 
beat must be noted. ‘Chis investigation must not be limited 
to the point at which the apex appeared to present itself, 
when the hand was applied to the precordinm; the real 
apex beat may be sometimes far out in the axilla, or high 
up in the fourth space, or it may be concealed behind the 
mamma, 

Speaking generally, displacement of the apex downwards 
is indicative of hypertrophy of the left ventricle, dilatation 
giving rise to extension of the impulse outwards and down- 
wards ; displacement of the apex to the left is caused by 
enlargement of the right ventricle, which is usually due to 
combined hypertrophy and dilatation, For the most part, 
any considerable change in the position of the apex beat 
is the result of hypertrophy and dilatation of both sides 
of the heart. Special displacement of the apex not due 
to intrinsic changes in the heart may be the result of 
various causes, such us pericardial or pleuro-pericardial 
adhesions, pleural effusion, pneumo-thorax, fibroid condition 
or cavitation of the Inng, or deformity of the chest. It 
is always well to ascertain whether the apex changes its 
position in respiration, and with change of posture of the 
patient from the erect to the recumbent position, and when 
lying first on one side, then on the other, 

Tt is not uncommon to find that neither apex beat nor 
‘impulse of any kind is to be felt. This doos not necessarily 
feeble action of the heart, but may be due to 
of the parietes or great depth of thorax, or to. 
¢ emphysematous lung, or to pericardial adhesions. 
u from the normal in the cardiac rhythm should 
noted they are of two kinds: Trregularity and 
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when a beat is dropped from time to time, the intervening 
beats being of equal force and at equal intervals. 

The irregular action of the heart is usually exaggerated 
in the pulse, as many of the beats may fail to reach the 
wrist. When the pulse is intermittent, it will usually be 
found that there is not an entire absence of the beat of the 
heart, but an imperfect and hurried beat corresponding to 
the intermission. 

The examination by palpation, to be complete, must 
embrace the abdomen, and the size of the liver must be 
carefully ascertained, As the right ventricle begins to fail, 
and obstruction to the return of blood to the heart from 
the liver through the inferior vena cava begins to be felt, 
the liver becomes engorged and congested, and gradually 
increases in size, till it may become very much enlarged, 
extending eyen below the umbilicus. ‘The size of the liver 
is therefore an important index as to the degree of yenous 
obstruction. 

Tn examining to ascertain the size of the liver, the 
putient should be made to lie on his back with the legs 
drawn up, so that the belly is perfectly flaccid. ‘The flat 
of the hand should then be placed on the abdomen, and the 
edge of the liver carefully felt for; at the same time the 
other hand should be placed beneath the back of the patient 
below the false ribs, and the liver lifted from behind, so 
that if the liver edge is not at first felt, the jogging from 
behind will press it up against the hand on the abdomen, 
and render it more obyious. Palpation with the tips of the 
fingers will probably provoke some rigidity of the abdominal 
avulls, which obscures the resistance presented by the liver 
behind. When, however, there is fluid present in the 
abdominal cavity, this method of palpation will be useful, 
for then on dipping sharply down with the fingers, the 
finid between the liver and abdominal walls will be dis- 
placed, and the firm, hard substance of the liver be felt below. 
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Percussion is, as a rule, a very untrustworthy method 
of ascertaining the size of the liver, owing to conducted 
resonance from distended coils of intestine ; it will, however, 
serve to mark out the upper margin of the liver, unless there 
be consolidation of lung fluid or old pleural adhesions at 
the base of the right pleural cavity, 

Pulsation of liver is best detected by combined simul- 
taneous palpation and inspection. ‘The hand should be 
placed on a part of the liver at some distance from the 
epigastrium, and gentle pressure being made, it should be 
carefully watched, If the liver is actually pulsating, and 
not merely jogged by a hypertrophied right ventricle, the 
hand will be seen to rise und fall rhythmically even though 
no actual pulsation is felt on palpation. 

Percussion.—Percussion will verify and perhaps extend 
the information obtained by inspection and palpation. It 
is specially useful when no impulse is present. here is 
normally, as has already been described, a small area of 
absolute dulness—“ the superficial cardiac dulness "—where 
the heart is not covered by lung, which is easily defined, 
It may be encroached upon and obliterated when the lungs 
are emphysematous, or extended when they are shrunken — 
as a result of fibroid contraction or pleural adhesion. The 
deep dulness indicating the true dimensions of the heart 
cannot be mapped out with absolute accuracy in all cases, 
as the overlying lung tissue varies in thickness and extent 
in different individuals, and in inspiration and expiration, 
In pereussing for this purpose, the finger must be pressed 
firmly into the intercostal spaces, and the stroke must be 
delivered smartly and perpendicularly. The note changes 
gradually as the dull area is left with the increase in the 
thickness of the overlapping lung, till full lung resonance 
is reached. The end of expiration, when the cushion of 
Tung is thinnest, should be chosen as the moment to attempt 
‘the definition of the comparative dulness which indicates 
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the size and position of the heart. The so-called auseul- 
tatory percussion is, in my opinion, of no value whatever, 
Auscultation—The physical examination is completed 
by auscultation. For the most part, a diagnosis has already 
been arrived at before the stethoscope is applied, and in 
all cases the information obtained by auscultation must be 
checked and interpreted by evidence derived from the pulse, 
and from inspection, palpation, and percussion, Hither a 
flexible or rigid stethoscope may be employed. The former 
is more convenient and expeditious, as it can be shifted 
from point to point without moving the head, and it is 
always under the eye, so that bulging or retraction of spaces 
can be timed and co-ordinated with the sounds or murmurs 
heard. On the other hand, it is sometimes difficult to dis- 
tinguish between the first and second sound, and the rigid 
stethoscope, by communicating a faint jar to the ear, at 
onee points out the sound which is produced by the systole. 
The stethoscope should be applicd successively to the 
apex region, the tricuspid, pulmonic, and aortic areas, and 
the character, and absolute and relative loudness of the 
sounds should be noted at each point; observations taken 


“simply at the apex or base afford very imperfect information. 


The Mitral Area.—At the apex both sounds are normally 
andible—the first, comparatively long and low-pitched ; the 
second, short and sharp. The first sound may undergo 
yarions modifications. Tt may be prolonged, which is 
usually indicative of hypertrophy; or, on the other hand, 
it may be short and sharp, If when short it is also loud, 
it is among tho indications of dilatation; if weak, it may 
be due either to degeneration or to simple asthenia of the 
cardiac muscle. A peculiar sharp and snapping character 


_ of the first sound at the apex is produced by mitral 


stenosis, Reduplication of the first sound is an important 
modification often mot with; it is most distinct when the 
stethoscope is placed exactly over the septum between the 
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apex and right ventricle, i. partly over one ventricle, 
partly over the other. Left of this spot the sound may be 
merely blurred; right of it, reduplication may still be 
distinct. The double sound is due to want of synchronism 
between the two ventricles, and may be produced when- 
ever undue stress is put upon the left ventricle by high 
systemic arterial tension, or on the right by obstruction in 
the pulmonary circulation. The second sound heard at 
the apex is, for the most part, that produced at the aortic 
valves; occasionally it is more distinct here than at the 
aortic area proper. Its modifications will be described 
when the sounds at the base are discussed. 

The interval between the first and second sounds indi- 
cating the duration of the cardiac systole, and that between 
the second and first sounds, or the diastolic interval, 
should be carefully observed, and any deviation from the 
normal noted, Tho rhythm may be disturbed in one 
direction by the shortening of the diastolic interval, till 
the sounds are equidistant and resemble the ticking of a 
watch, as in palpitation, or the sounds may become equi- 
distant from prolongation of the systole, when they resemble 
the beat of a pendulum. In the other direction the systolic 
interval may be shortened till the second sound follows 
the first almost without an appreciable pause: this is a 
serious condition, indicating incomplete contraction of the 
ventricle, and also, in many cases, impending cardiac 
failure, 

The murmurs heard at the apex may be systolic, pre- 
systolic, or diastolic; of these the most frequent is the 
systolic. It is most commonly smooth and blowing in 
character ; sometimes a musical element may be present, or 
‘the murmur may be rumbling and indistinct; it is rarely 
“rough and croaking, as is often the case with aortic systolic 
smurmurs. ‘The systolic murmur heard at the apex always 
more or less regurgitation through the mitral 
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orifice, and it will be necessary to note how far outside the 
apex the murmur is audible, and to what extent it replaces 
the first sound, as these will be important points in esti- 
mating its significance. An apex murmur is sometimes 
more distinet in the recumbent than in the sitting or erect 
position, or may be brought out by slight exertion. 

A pulmonic or aortic systolic murmur may be conducted 
to the apex, but it will be of diminished intensity and will 
not, as a role, be conducted towards the axilla. 

The presystolic murmur, so named from the fact that it 
precedes and runs up to the first sound produced by the 
cardiac systole, is usually vibratory in character. Speaking 
generally, it indicates the presence of mitral stenosis, and 
is produced by the rush of blood from the auricle into the 
ventricle through the narrowed mitral orifice ; but it may be 
present as a temporary phenomenon after acute disease, 
Tn an early stage it is brief in duration, and rises rapidly 
in intensity, terminating abruptly in the first sound, when 
it corresponds with and is produced by the auricular systole. 
Tt may, however, be greatly prolonged ; that is, it may begin 
at a much earlier period so as to correspond with the active 
dilatation stage of the ventricular diastole, which precedes 
the auricular systole. 

A diastolic murmur andible at the apex is usually that 
of aortic insufliciency, conducted from the base to the apex 
by the walls of the heart. 

The Tricuspid Area.—The sounds heard over the tri- 
euspid area are mainly those of the right ventricle; the 
first sound is rather shorter and louder than that at the 
apex, and the second sound is intensified when there is 
obstruction in the pulmonary circulation. 

Systolic, presystolic, and diastolic murmurs may be 
heard in this region, and the former may indicate tricuspid 
incompetence, but the two latter varieties are most com- 
monly murmurs conducted from the apex or base, and 
eannot be relied upon for diagnostic purposes. 
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The Aortic Area.—In the pulmonic and aortic areas 
aceentuation of the second sound is the point specially to 
be observed, denoting increased pressure in the pulmonic 
or systemic circulation respectively. Reduplication of the 
second sound is not uncommon, and is due to a synchronous 
closure of the aortic and pulmonic semilunar valves. 

‘The murmurs audible over the aortie area in the second 
right intercostal space may be systolic or diastolic, A 
systolic murmur may indicate actual obstruction, but is 
more frequently due to mere roughening or rigidity of the 
eusps of the valves, or to dilatation of the aorta beyond the 
valves, or other conditions not necessarily causing narrow= 
ing of the orifice. It may be loud and rough, or musical, 
or soft blowing, A diastolic murmur is usually blowing in 
character, and almost invariably indicates aortic incom- 
petence, being produced by the regurgitant stream of blood ; 
it can sometimes be heard lower down over the sternum, 
or a little to one side of it, at a point nearer the orifice 
of the aorta, when it is not audible in the so-called aortic 
area. 

The Pulmonic Area—Systolic and diastolic murmurs 
may also be heard in the pulmonic area, the third left 
intereostal space, and may indicate stenosis or incompetence 
of the pulmonic valves. These affections are, however, 
rare, and are usually of congenital origin, The murmurs 
heard in the pulmonic region are for the most part either 
condueted from the region of the aorta or apex, or are 
hemic murmurs dependent on abnormal conditions of the 
blood, or they may occasionally be due to vibrations caused 
by the contact of the conus arteriosus with the chest wall, 
A diastolic aortic murmur is frequently louder in the pul- 
monic area than at the right second space, and may be 
audible here when it cannot be heard in the aortic area. 





CHAPTER IL 
THE PULSE. 


METHODS OF EXAMINING THE PULSE—THE USE OF THE 
SPHYGMOGRAPH—ARTERIAL TENSLON—HYPERTONUS OF 
THE YVESSELS—BLOOD PRESSURE AND INSTRUMENTS 
YOR ESTIMATING IT—CAUSES OF HIGH ARTERIAL 
‘TENSION. 


A careruL and systematic examination of the pulse is of 
the first importance, inasmuch as the heart and arteries 
together constitute one system, and are in elose mechanical 
and functional relation, 

In feeling the pulse, three fingers should be placed on 
the yessel, and careful palpation be made with varying 
degrees of pressure. The following points should be care- 
fully noted :— 

1. The frequency, that is, the number of beats per 
minute; the regularity or irregularity of the beats, 
and their equality or inequality in force. 

2. The size of the vessel, whether large or small, 

8. The character of the beat, whether abrupt or 
gradual, long-sustained or short, subsiding gra- 
dually or falling abruptly. 

4. The force or strength of each beat. 

5. The condition of the vessel between the beats, whether 
full and resistant or readily compressible. 

6. The state of the arterial wall, whether smooth, 
regular, and supple, or irregular, tortuous, and rigid. 

° 
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‘The determination of the frequency, the regularity or 
irregularity of the pulse, the size of the vessel, the character 
of the beat, presents little difficulty, 

To estimate the force of each beat, three fingers should 
be placed on the vessel, und pressure made by the finger 
nearest the heart till the wave is arrested, so that it is not 
felt by the two lower fingers, By varying the degree of 
pressure with one and all three fingers, some idea is formed 
of the force of the pulse wave, 

It must be recollected that the radial artery when 
compressed by the finger is more or less flattened. When 
distended by the increased pressure from the volume of 
blood injected into the arterial system at each beat of the 
heart it tends to resume the circular shape, and this is felt 
by the finger ws the pulse wave. Lt yields gradually as 
the pressure within subsides, and in the normal sphygmo- 
graphic tracing the cycle is represented graphically by a 
sudden sharp systolic rise, followed by « gradual full, 
which is interrupted by a slight secondary elevation due to 
the dicrotic wave. 

Condition of the Artery between the Beats,—The artery is 
more or less distended with blood between the beats after 
the wave has passed, and the degree of pressure’ within 
the vessel during that period may be termed the constant 
mean blood pressure. It is also known as the “diastolic 
pressure,” but the term is misleading, as the pressure is 
maintained by the elastic recoil of the aorta and large 
vessels, and has no reference to the heart. The term 
“systolic pressure" is more justifiably employed to denote 
the increased or variable pressure due to the blood in- 
jected at each beat of the heart. If the arterial walls 
are relaxed and the blood pressure is low, the vessel can 
readily be flattened, and can seareely be felt by the 
finger between tho beats. The filling of the artery at each 
systole of the heart will then make a greater impression on 
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the finger, and will jerk up the lever of the sphygmograph 
more rapidly and to a greater height, while the fall will he 
more abrupt and the dicrotie rebound well marked. 





FIG. 5.—LOW-TENSION FULAE, SHOWING DICROTISM, 
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When the artery is contracted and in a condition of 
hypertonus (to which reference will be made later), and the 
blood pressure is high, the vessel is not easily flattened by 
the finger or lever of the sphygmograph. The wave 
appears to be small and the excursion of the lever is 
Jimited, so that the pulse may appear to be weak, until 
more pressure is made, when its true character will be 
brought out, and the greater the pressure made the stronger 
the pulse will appear to be. ‘The tracing will have a less 
abrupt upstroke, and will be of no great height, while the 
summit may be rounded, and the descent gradual, and 
unbroken by a dicrotic wave. By the fingers the artery 
will be felt as a firm rounded cord, and will not be easily 
compressed, 

Tt is important, therefore, to carefully examine the 
artery between the beats, rolling it beneath the fingers and 
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making varying degrees of pressure, so as to form an esti- 
mate of the mean or constant blood pressure—in other words, 
of the “arterial tension.” 

The condition of the arterial walls should also be 
noted, as to whether they are soft and flexible, thickened 
from hypertrophy, or rigid, tortuous, and deformed from 
degenerative changes. For this purpose the blood is 
pressed out of the vessel, which is then rolled under the 
fingers and carefully palpated by carrying them along it, 
so that rigidity or inequalities in its course may be detected. 

Most of these points, such as the force and frequency 
and height of the pulse wave, the size of the vessel, its ful- 
ness or collapse between the beats, and thickening of its 
walls, can readily be determined by the fingers of the 
practised observer. 

A sphygmographie tracing will form « useful supple- 
mentary graphic record of the character of the pulse wave, 
and will be the most trustworthy criterion as to its height 
and duration, as to whether its rise and subsidence are 
gradual or abrupt, and as to the presence or absence of 
dicrotism, ete. A comparison of a sphygmographic tracing 
from the radials of both sides will indicate whether the two 
pulses differ in character, and will often be of great value 
as an aid to the diagnosis of aneurysm. Marey’s sphygmo- 
graph is the most trustworthy instrument, as the instru- 
mental oscillations in Dudgeon’s sphygmograph often 
vitiate results, especially when the rise of the wave is 
sudden and violent and its fall abrupt. 

Arterial Tension. —There is, however, one important point 
as to which confusion is liable to arise. This is the question 
as to the meaning of the term “arterial tension.” As this 
has an important bearing on prognosis, and reference will 
be frequently made to it in this volume, it may be as well 
to discuss the subject fully now. By “arterial tension” 
is here meant the strain to which the arterial wall is 
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subjected by the contained blood between the beats of the 
heart—in other words, it is a measure of the constant mean 
blood pressnre, as expressed by tho strain it exerts on the 
arterial walls. 

‘The factors which enter into its production are, first and 
foremost, the peripheral resistance in the capillaries and 
arterioles ; secondly, the volume of blood thrown into the 
aorta at each systole of the heart; thirdly, the force of the 
heart beat. 

‘To take a simple illustration, if we haye a fire-hose with 
a powerful pump at one end and a narrow nozzle at the 
other, the hose-pipe will remain full and distended between 
each stroke of the pump, and the mean tension maintained 
will be very high. If we remove the nozzle, whatever be 
the force of each stroke of the pump and the quantity of 
water injected, the mean constant tension will be practically 
nil, or very low, and the hose-pipe will be flaccid between 
each stroke of the pump. By increasing the force of the 
pump and the volume of water injected, the momentary 
strain on the walls of the hose at each stroke will be 
greater, but the constant mean tension will still be very 
low if there is no nozzle at the distal end. 

The heart corresponds to the pump, the arterial tree 
to the hose-pipe, and the peripheral resistance afforded by 
the arterioles and capillaries to that generated by the 
narrow nozale at the distal end of the hose-pipe. It is 
true that the analogy does not hold good in all points, for 
in the hose-pipe we have an inelastic, more or less rigid, 
tube, whereas the arterial system is composed of a series of 
elastic contractile vessels; moreover, the aorta constitutes 
‘an elastic reservoir, which tends to make the flow of blood 
Jess jerky and more continuous, the pressure more constant, 
and the strain less severe, in the arteries of less si i 
have thought it worth while to give this simple illustration, 
as the statement is made by Professor Clifford Allbutt 
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“That in aortie regurgitation the mean arterial tension 
is higher than in any other disease.”* And again, “ The in- 
comprehensible statement is commonly repeated that in 
aortic regurgitation the tension is low.” t 

If we apply our illustration to aortie regurgitation (ex- 
elnding that due to strain or degenerative changes), we shall 
see that it is impossible for the mean arterial tension to be 
high. 

For though in aortic regurgitation we have a more 
powerful pump than normal from the hypertrophy of the 
heart, and a greater yolume of blood injected into the 
arterial system at each beat, from the increased capacity of 
the dilated left ventricle, and the initial momentary strain 
on the vessel walls during systole is severe, yet immedi- 
ately after the systole blood leaks back into the heart ; the 
vessel walls are consequently not kept on the stretch by the 
contained fluid, but tend to collapse, so that the mean con- 
stant tension between each heart-beat will necessarily be 
low, in proportion as the regurgitation is considerable, 
Clifford Allbutt, in his article, obviously does not use the 
term “arterial tension” in the same sense as it is employed 
here, but rather as a synonym for the initial distensile 
strain at the moment of the cardiac systole. 

The mean constant tension or strain on the arterial 
walls can be most accurately estimated by determining the 
blood pressure in each instance, and if in man we could, as 
in animals, connect the column of blood within an artery 
with a manometer by means of a rigid tube, this would 
afford u trustworthy criterion, 

Obviously this method is impracticable in dealing with 
man, and yarious instruments have been devised in its 
‘place, the essential principle of which is an attempt to 
ulance the pressure of the blood within an artery by 
pa System of Medicine,” vol. y. p. 987, line 82; article on “ Aortie 


~ Tid, p. 986, 
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graduated pressure applied externally to its walls, The 
degree of pressure required to arrest the flow of blood 
through the vessel, or the degree at which the maximum 
oscillations of pressure are registered by the manometer, is 
taken as a measure of the blood pressure within. 

The instruments usually employed are of two kinds— 

1. Those in which pressure is applied to the walls of a 
superficial artery, such as the radial, by a small rubber bag 
distended with air or fluid, and connected with a mano- 
meter, ¢.g. those of Hill and Barnard (small), Oliver, 
Vierordt, and Von Basch. 

2, Those in which pressure is applied to the whole 
circumference of a limb, eg. the arm, by a large rubber bag 
which completely encircles it, eg. those of Riva Rocci, Hill 
and Barnard (large), and Giirtner. 

Tn both groups pressure is made by the rubber bag 
distended with air or fluid, either till the pulse wave below 
is obliterated or till maximum oscillations of pressure are 
attained. The former indicates the systolic pressure, the 
latter according to Janeway the diastolic, according to Hill * 
the mean blood pressure. The point at which these pheno- 
mena oceur is read off on a manometer. 

Tt would be out of place to discuss these instruments 
so ably described by Janeway,t the merits and demerits of 
which haye been recently reviewed in an article by OC. J. 
Martin; { but it may be well to point out why the deter- 
mination of the blood pressure by these methods does not 
give a trustworthy estimate of the arterial tension. The 
wall of the vessel varies greatly in elasticity and thick- 
ness in different individuals at different periods of life, and 
in health and disease, and the varying pressure required to 
overcome the resistance of the arterial wall in such diverse 


* “ Text-book of Physiology,” edited by Schiifor, vol. ii, p, 80. 
+ “The Clinical Study of Blood Pressure" (Appleton). 
$ British Medical Journal, 1905, vol. i. pp. 805 et weq. 
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conditions must prove a source of error. Martin, as a 
result of a series of experiments on portions of dead arteries, 
claims that the range of error is small, and that an approxi-~ 
mately accurate allowance can be made in the case of 
vessels the walls of which are rigid from degenerative 
changes. Granting that this is so, the conditions in the 
living vessel are essentially different, and are scarcely com- 
parable. The element of muscular tone in the vessel wall 
must be taken into consideration. When the arterial ten- 
sion is low and the vessel wall normal, this is perhaps « 
negligible quantity, but in states of high arterial tension, 
such as are associated with chronic Bright’s disease, there is 
a condition of overtone or contraction of the muscular coat 
almost amounting to spasm, and the resistance to compres- 
sion by the pneumatic rubber bag offered thereby must be 
yery considerable. Moreover, in these circumstances there 
is also actual hypertrophy of the muscular coat, which will 
intensify this resistance, and it is scarcely possible to make 
accurate allowance for these sources of error, which will 
render the blood-pressure reading too high. Especially 
will this be the case in the later stages, when the heart is 
beginning to fail, and we have a condition of comparatively 
Jow blood pressure or arterial tension associated with hyper- 
trophied rigid vessels, difficult to compress. 

The hypertrophy of the muscular coat of the radial or 
other vessels can be readily demonstrated post-mortem by 
microscopical examination of sections of the vessel, and 
I haye never failed to find it in some twenty or thirty 
cases associated with granular kidney which I have exam- 
ined. The condition of overtone or hypertonus is not so 
rendily proved, though it can be readily recognized in 
life by a practised observer by careful palpation of the 
yessel. Dr. William Russell* has, however, demonstrated 
clinically the existence of this hypertonus by an ingenious 
* Lancet, 1901, vol. 1, pp. 1519 ot 1eg. 
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experiment, He argues that if this condition of hypertonus 
exists the diameter of the radial artery ought to vary 
according to the degree of tone or contraction of the 
muscular cout, He measured the diameter of an artery in 
a state of hypertonus by Oliver's arteriometer, taking at the 
same time a pulse tracing. He then gives erythrol tetra- 
nitrate or some vaso-dilator, and, allowing time for this to 
take effect, he again measures the diameter of the vessel by 
the arteriometer, and takes another pulse tracing. He finds 
that the diameter of the artery is increased and the cha- 
racter of the pulse altered correspondingly to the reduction 
of tension, 

In spite of these sources of error, the determination of 
the blood pressure by these instruments will afford a useful 
comparative estimate of the blood pressure and arterial 
tension, and this may with advantage be supplemented by 
sphygmographie tracings. The scientific results obtained 
by Oliver, Mackenzie, and others in this way are of great 
value and interest. It is, however, not always practicable 
to employ instruments, nor is it essential for clinical pm- 
poses, as the finger can by practice he educated so that a 
trustworthy comparative estimate of the arterial tension can 
be made. For this purpose three fingers shonld be placed 
on the radial artery and varying degrees of pressure made. 
Tf the vessel remains full between the beats of the pulse, 
distended by the contained blood, so that it can be rolled 
like a cord beneath the fingers, the mean arterial tension is 
high. Some estimate as to the degree may be inferred from 
the pressure which has to be made by the finger before the 
flow of blood is arrested and the pulse wave obliterated. 
Care must be taken not to mistake a thickening of the 
arterial wall from degenerative changes for tension due to 
pressure from the contained blood. In cases of arterio- 
selerosis the condition can usually be diagnosed from the 
tortuous brachial, and the irregularity, rigidity, and loss of 
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elasticity of the vessel wall, which 1s quite different to 
the firm, cord-like, smooth, elastic artery in a condition of 
hypertonus. If the vessel remains soft and flaccid between 
the beats, so that it can scarcely be felt, it is obvious that 
the tension or blood pressure is low. 

T have laid some stress on the condition of hypertonns 
as manifested in the medium-sized and larger arteries as 
exemplified in the radial, but it exists throughout the 
arterial system, and it is the narrowing of the yast network 
of arterioles which entails a great increase in the peripheral 
resistance to the onward flow of the blood, which is of the 
first importance. ‘The increased resistanee necessitates 
greater driving power by the heart, which consequently 
hypertrophies sometimes to an enormous degree, ‘The blood 
pressure is of necessity correspondingly raised, and the 
museular coat of the large and medium-sized arteries hyper- 
trophies, or they would give way under the strain. 

Tt is a debatable question how far the condition of 
hypertonns in these vessels is due to the condition akin to 
spasm which affects the smaller arterioles, and how fur it is 
a natural sequence of the increased peripheral resistance, 
For it is obyious that to overcome the increased resistance, 
increased contractile force is necessary, not only on the part 
of the heart, but of the whole arterial system. 

This, however, is a matter of minor importance as long 
as we recognize that increased peripheral resistance entails 
increased driving power by the heart and increased con- 
tractile energy by the larger and medium-sized arteries. 
This gives rise to considerable increase in the blood pres- 
sure, and, consequently, to increased strain on the arterial 
walls, or, in other words, to high arterial tension. When 
the heart begins to give out under the strain, we have a 
ecreased blood pressure and a condition of low or moderate 
tension, and in these circumstances we must be careful not 

“mistake the resistance offered to the fingers by the 
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hypertrophied or thickened vessel walls for one of high 
tension due to high pressure from within. 

The Causes of Hypertonus and High Arterial Tension.— 
‘The most typical instances of hypertonns and high arterial 
tension ‘are found in association with chronic interstitial 
nephritis or granular kidney. A reasonable explanation of 
the mechanism of its production is, that poisonous products 
are retained in the blood as the result of imperfect elimina- 
tion by the kidneys, and that these act as an irritant on 
the walls of the capillaries and arterioles, setting up a 
reflex spasm or hypertonic condition of their walls, and 
creating increased peripheral resistance. 

Of predisposing causes heredity is the most important, 
and we see the tendency to high tension and vascular de- 
generation transmitted from generation to-generation, and 
sometimes apparent at a very early age. 

Certain constitutional diatheses, gont, diabetes, and 
rheumatoid arthritis, are frequently associated with high 
arterial tension, Over-eating, more especially excessive 
meat eating, in those hereditarily predisposed may be a 
cause, and it is probable that in this instance and in gout, 
perverted or defective metabolism, with resulting absorption 
of toxic products into the blood, and imperfect elimination, 
are the important etiological factors. 

Tn the later stages of pregnancy the blood pressure is 
taised, and in the affection known as eclampsia the arteriul 
tension is always extremely high. ‘The explanation of this 
condition would seem to be that though the kidneys are not 
diseased, the extra work of eliminating the waste products 
of the fetus in addition to those of the mother is too much 
for them, and toxie products accumulate in the blood, as in 
the case of granular kidney, and produce similar phenomena. 

Lead poisoning is unquestionably an important and 
common cause. Alcohol and tobacco haye been incrimi- 
nated, Int the part played by them is doubtful. Since the 
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discovery of the tonic action of adrenalin on the arterial 
system, it has been suggested that excessive secretion of 
the suprarenal glands may be a cause, but there is no evi- 
dence in support of this, Whatever be the underlying 
cause of high arterial tension, it seems probable that it acts 
by generating increased peripheral resistance in the smaller 
arterioles and capillaries. 

Confusion has arisen by mistaking the condition of 
hypertonus and hypertrophy of the muscular coat of the 
artery for arterio-sclerosis or degenerative change, because 
the artery feels hard and cord-like. But in the majority of 
cases, in the earlier stages, the radial artery will, on micro- 
scopic examination, be found to be perfectly normal except 
for hypertrophy of the media. 

Later on degenerative changes set in in the hyper- 
trophied vessels, and patches of atheroma or necrosis will 
be found in the sub-endothelial tissue, possibly as a result 
of the prolonged strain and impaired nutrition, or due to 
the action of the toxins which have given rise to the high 
tension. Of these, lead is especially prone to give rise to 
early vascular degeneration. The arteries most affected are 
usually the cerebral, the coronary arteries of the heart, and 
the aorta, so that the patient, if he escapes the perils of 
uremia, is liable to succumb to cerebral hwmorrhage, or to 
cardiac failure from degenerative changes in the heart, or 
to aneurysm of the aorta. 





CHAPTER 11. 
DISEASES OF THE PERICARDIUM. 


PERICARDITIS — MORBID ANATOMY — ETIOLOGY — PHYSICAL 
SIGNS—SIGNS OF EFFUSION AND CARDIAC DILATATION— 
SYMPTOMS—COURSE OF THE DISEASE—DIFFERENTIAL 
DIAGNOSIS—PROGNOSIS : TREATMENT—ADHERENT PERI- 
CARDIUM— SUPPURATIVE PERICARDITIS — HYDROPERI- 
OARDIUM—PNEUMOPERIOARDIUM, ETO, 


‘Tue pericardium is a fibro-serous sue which envelops the 
heart. ‘The fibrous portion is pyramidal in shape, and ut 
its base is firmly attached to the central tendon of the 
diaphragm and the adjoining muscular substance; above 
it is continued as a tubular prolongation on to the root of 
the aorta and pulmonary artery, and is gradually lost in 
the connective tissue of their external coats, The serous 
membrane lining the sac, termed the parietal layer of 
pericardium, passes up to the root of the great vessels, 
which it enyelops in a common sheath for an inch to an 
inch and a half from their origin, and is thence reflected 
on to the surface of the heart, which it closely invests, 
constituting the visceral layer of pericardium, Laterally 
and anteriorly, save for a small triangular area in front 
termed the anterior mediastinum, the pericardium is in 
contact with the pleura; posteriorly it is in relation with 
the msophagus, aorta, trachea, and the root of the left 
Tung. The phrenic nerves pass down, one on either side 
of the sae. 
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Morbid Anatomy.—In the early stages the pericardium 
becomes hyperemic and congested. ‘Then exudation of 
serum and leucocytes takes place from the congested 
yessels, and soon both visceral and parietal layers of peri- 
cardium become coated in patches or throughout their 
surface with a thick layer of yellow sticky lymph. From 
the friction together of the two inflamed surfaces the 
lymph coating them acquires an irregular, ragged, or 
honeycomb appearance. The lymph on the surface of the 
pericardium may be reabsorbed, but frequently becomes 
vascularized and organized into fibrous tissue, gluing 
together the two layers of pericardium where they come 
into contact, and giving rise to partial or universal adhesion 
between the heart and pericardium. 

Effusion may take place into the pericardial sac to a 
varying extent. Usually it is small in amount, but excep- 
tionally it may be very large. In rheumatic cases a large 
effusion is uncommon. 

The effusion consists of a yellowish serous fluid in 
which lencocytes, shreds of fibrin, and endothelial cells 
are present in varying quantity, The fluid is usually clear, 
but may be turbid if there is much cellular exudation, and 
may contain flakes of lymph, Sometimes it is blood- 
stained, and in scurvy may consist almost entirely of 
blood. 

It may from the outset be purulent, constituting “sup. 
purative pericarditis,” which differs so materially in its 
clinical features from the simple plastic or fibrinous form 
that its consideration will be reserved for another section. 

“ Milk spots,” or white opaque patches sometimes found 
at autopsies on the surface of the visceral pericardium, are 
‘not, as a rule, due to pericarditis, but to a localized growth 
“of connective tissue from irritation, and they occur at some 
‘point where the heart in its movements comes into contact 
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‘The Myocardium. —The heart muscle is almost invariably 
affected, and there is myocarditis to a varying degree, with 
resulting granular and fatty degeneration of the muscle 
fibres. In the more protracted cases areas of round-celled 
infiltration may sometimes be found in the interstitial 
tissue between the muscle fibres. 

It is to this accompanying myocarditis that we must 
attribute the cardiac dilatation which is so marked a feature 
in pericarditis, One of the chief dangers in rheumatic 
inflammation of the heart, of which pericarditis is a part, 
lies in the damage to the cardiac muscle. 


Erronoay, 

Rheumatism is by far the most common and important 
cause of pericarditis. So close is the connection between 
the two that, as Dr. Frederick Roberts says," “The peri- 
cardial inflammation is not to be looked upon as a mere 
complication of rheumatism, but is an integral part of the 
disease.” Furthermore, pericarditis must not be regarded 
‘as a separate entity, but as part of a general inflammation of 
the heart, aptly termed “carditis” by the late Dr. Sturges,t 
the myocardium being almost invariably, and the endo- 
cardium frequently, affected. Pericarditis occurring in asso- 
ciation with chorea may be regarded as of rheumatic origin. 

Rheumatism.—In childhood and early adolescence rheu- 
matism is especially liable to attack the heart, while the 
joints may be so slightly affected that attention is not 
drawn to them, In later life the joints are more apt to 
suffer severely while the heart frequently escapes. 

‘The belief has long been held that acute rheumatism 
is a disease of microbie origin, and that pericarditis and 
endocarditis are local manifestations of the activity of a 
specific micro-organism. From the experimental researches 


* Allbutt's “ System of Medicine,” vol. v. p. 752. 
+ Lumician Lectures, 1894. 























» HEART DISEASE. 


of Triboulot, Wasserman, Paine and Poynton, Shaw, Ainley, 
Walker, Beattie, and others, it would appear that seute 
rheumatism is due to a minute diplococcus, which may 
grow in chains like a streptococcus. This miero-organism 
they have succeeded in isolating from the pericardial fluid 
and blood of patients suffering from rheumatic fever, and, 
after growing it on suitable culture media, have inoculated 
it into rabbits and reproduced pericarditis, arthritis, and 
endocarditis, or a disease indistinguishable from acute rheu- 
mutism, Pericarditis, therefore, occurring in association 
with rheumatism, may be regarded as due to a micro- 
orgenism, The question as to whether this is “e specific 
micro-organism of rheumatism, is further discussed in the 
chapter on acuto endocarditis. 

Pneumonia,—Pericarditis may occur as a complication 
of pnoumonia or pleurisy, or even, in the absence of these 
affections as primary disease, from infection by the pneumo- 
eoceus, which can, us a rule, be readily isolated from the 
fluid in the pericardium in cases of pneumococcal origin, 

The Acute Specific Diseases, — Acute pericarditis may 
onsué as a complication of scarlet fever, variola, erysipelas 
rarely of measles and typhus fever. 

Bright's Disease.—Pericarditis is met with in Bright's 
diene most commonly in association with the later stages 
of granular kidney or subacute parenchymatous nephritis, 

Traumatism.—Injuries to the pericardium by a gunshot 
or punctured wound, or by a fractured rib, or by a fish-bone 
lodged in the axophagus, may set up pericarditis. 

Tubereular pericarditis may occur as part of » general 
tniliary tuberenlosis, or from the extension of the disease 
from a tubercular lung or bronchial gland. 








Puystoan Sins. 


Friction rub.—The most trustworthy sign of pericarditis 
is the characteristic to-and-fro friction sound heard on 
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auscultation. For this reason, auscultation will be considered 
before pereussion, The friction sound is caused by the 
rubbing together of the two inflamed surfaces of the peri- 
cardium at each beat of the heart, It is a curious scratching 
rub which appears to be yery superficial, and somewhat 
resembles the noise made by scratching a piece of rough 
paper with the finger-nail. It is modified by pressure with 
the stethoseope, and may be rendered more distinct and 
longer or almost extinguished. It is usually of a to- 
and-fro character, corresponding more or less, but not 
accurately, to the movements of the heart in systole and 
diastole, It may be only systolic in time and not present 
the to-and-fro character; this is usually the case when 
it is heard near the apex, and not over the base. On the 
other hand, over the base of the heart the friction sound 
may bo triple or cantering instead of merely to and fro, the 
auricular systole being attended with an audible inde- 
pendent rub. It is said to be first heard, as a rule, over 
the base of the heart, but frequently it is first audible at 
the apex asa single scratch at each systole. As the in- 
flammation spreads, a to-and-fro friction rub is heard over 
the whole or a large proportion of the precordial area, and 
since the heart is usually dilated it may be heard an inch 
or more to the right of the sternum in children. The rub 
may be present for a day or two only in mild cases; in 
cases of effusion it may be present for a few days, then 
tisappear and reappear when tho fluid is absorbed or drawn 
olf by paracentesis. In subacute or chronic cases the rub 
persists for some days or weeks, only disappearing as the 
luyers of pericardium become adherent. 

Disappearance of the rub may thus indicate (1) sub- 
sidence of the attack; (2) effusion into the pericardium ; 
(3) formation of adhesion between the two layers of the 

Friction fremitus may be felt on palpation in well- 
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marked cases over the area where the friction sound is best 
heard. 

The action of the heart is excited and the pulse almost 
invariably accelerated, as a rule, before the friction rub 
becomes audible. Sometimes in children it may be irregular 
in rhythm for a time. After the friction rub has appeared, 
a peculiar triple cantering rhythm of the heart is frequently 
heard on auscultation at the apex, and is very characteristic. 
It is apparently due to reduplication of the first sound. 


Tvermase tN THE Area or Carvtac Dunness. 


Increase in the area of cardiac dulness is usually one 
of the earliest physical signs. This is especially marked 
in children, in whom it is most easily mapped out on 
percussion, It is more rapid and extensive in proportion 
to the severity and acuteness of theattack. The dulness may 
extend upwards as far as the second left intercostal space, 
and outwards for an inch outside the vertical nipple line, 
and in the opposite direction for an inch or more to the 
right of the sternum, but it is usually not so extensive in 
adults as in children, and is less easily made out, because 
of the thickness of the chest wall and errors that may 
arise from pathological conditions in the lungs. 

The view was held by Sibson* that this increase in the 
area of cardine dulness indicates pericardial effusion, und 
that increase in effusion is indicated by extension of the 
cardiac dulness, In a certain proportion of cases this is 
undoubtedly true ; but much evidence has been accumulated 
which tends to show that this is by no means the rule, 
and that the inerease in dulness indicates in the large 
Majority of cases of rheumatic pericarditis, increase in the 
size of the heart, or cardiac dilatation. 

Tn 1895, in a monograph on “ Adherent Pericardium,” 


* Sibson’s Works, edited by Ord. 
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I described a series of cases where marked increase in 
the area of cardiac dulness was found, post-mortem, to 
be due, not to effusion, but to cardiac dilatation. In two 
cases where the physical signs and symptoms seemed to 
point conclusively to considerable pericardial effusion 
paracentesis was resorted to, but in neither instance was 
fluid found, and the increase in dulness was found to be 
due to increase in the size of the heart. 

Lees and Poynton* drew attention to the acute dilata- 
tion of the heart that occurs in the rheumatism and chorea 
of childhood. From an analysis of the post-mortem records 
of 150 cases of fatal rheumatic heart disease in children, 
they showed that cardiac dilatation is usually present, and 
marked excess of pericardial fluid rare; in only 12 cases 
out of 150 was there excess of pericardial fluid amounting 
to more than two ounces. 

Out of 79 cases of paracentesis pericardii, collected by 
Dr. Samuel West,f only 11 were of rheumatic origin, and 
in only one of these eleven was the effusion large in 
amount, 

Clinically, it is not an uncommon experience, even 
when the area of cardiac dulness is very much enlarged, 
extending to the right of the sternum, to hear a pericardial 
rub at several points over the dull area, This seems incom- 
patible with the presence of fluid, and in many of these cases, 
at the post-mortem, no excess of pericardial fluid is found, 
bat « dilated heart with the pericardium partially adherent. 

Effusion,—In effusion the outline of the area of cardiac 
dulness tends to assume a pyramidal or pyriform shape, 
with the base or widest portion below. ‘The transition 
from the dull area to the resonant lung is sudden and 
well-marked, and the extent and shape of the area of 


* ‘Trans. Med: Chi. Soc., June, 1898. 
+ West, 8. “ Parncebtosis Pericardii,” Trams. Med, Chi. Soo, vol. 66, 
p25, 
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eardiac dalness will vary somewhat with the position of 
the patient. 

Sibson gaye a series of diagrams to illustrate the shape 
assumed by the pericardial sac in the different stages of 
effusion, but it is doubtful how far these are of practical 
value for differential diagnosis, as they were not confirmed 
by post-mortem examination, and he appears to have 
taken it for granted that increase in the area of cardiac 
duluess invariably indicated effusion. It is, however, by 
no means an easy matter to decide by percussion alone, 
whether the increased area of dulness indicates effusion, 
cardiac dilatation, or dilated heart with the pericardium 
adherent, 

There is much diversity of opinion as to the position 
assumed by the heart in effusion. Sibson maintained that 
it was usually pushed upwards and outwards, and the apex 
beat similarly displaced ; but this is not invariably the ease, 
and pericardial adhesions may fix the apex in various positions, 
and in effusion of any extent it is not as a rule palpable. 

Bulging of the precordial area as a whole, more 
especially of the intercostal spaces over this area, which is 
usually best marked in purulent pericarditis, is a more 
trustworthy sign of effusion, 

Gradual enfeeblement of the apex beat from day to 
day, or even its eventual disappearance, together with 
increasing weakness and distance of the sounds heard 
at the apex, especially if there is at the same time an 
increase in the severity of the symptoms, and marked 
dyspnea, ure strongly suggestive of increasing effusion 
into the pericardium. 


SyMPToms, 


‘The symptoms are partly local, due to the pericarditis 
itself, and partly constitutional, or due to a general toxwmia. 
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Pain in the precordial region, increase in the pulse- 
rate, excited action of the heart, dyspnwa varying in degree, 
rise of temperature, restlessness at night, are symptoms 
usually well marked in aente pericarditis ; but in the sub- 
acute variety, common in children, there may be little or 
no pain or fever, and very slight dyspnea, though there is 
usnally acceleration of the pulse. The symptoms, as a 
tule, precede the development of the pericardial rub, and 
aro more marked when it appears, In children there 
may be premonitory symptoms of nervous origin, such as 
night terrors, crying out, and wandering in sleep, restless- 
ness, and even slight delirium on first waking. Vomiting 
may set in, and is generally of serious prognostic signifi- 
eance. The face may be pale or flushed, the expression is 
often anxions or distressed, and the respiration hurried. 
There may be some pain or difficulty in swallowing from 
the proximity of the pericardium to the wsophagus, if the 
posterior aspect is inflamed, or if there is much effusion 
into the sac. The temperature ranges between 100° and 
103°, and is usually higher in adults than in children, in 
whom the attack is commonly less acute and more insidious 
in its onset. The dyspnoea may become very considerable, 
not only in eases of effusion, but in cases where there is 
great cardiac dilatation and the pericardium is becoming 
adherent; the patient has to be propped up with pillows, 
and when there is much effusion or extreme dilatation of 
the heart, may find most comfort in leaning forward over a 
bed-board, with his head on his hands. 

Tn severe cases, nervons symptoms may predominate, 
and there may be delirium, involuntary passage of motions 
and urine, great restlessness, or a state resembling collapse. 
Vomiting is always a serious symptom, and not infrequently 
ushers in the closing scene. 
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Course or THE Diskase AND TERMINATIONS. 


The disease as a rule runs a somewhat different 
course in adults and in children, In adults it is usnally 
acute, and the symptoms are more marked at the onset; in 
children it may from the first be sub-acnte or chronic 
in character, and it results frequently in the formation of 
adhesions between the heart and pericardium. It must 
not be forgotten that the prognosis to a great extent 
depends on the degree to which the cardiac muscle is 
attacked by the inflammatory process. In yery severe 
attacks death may ensue within two or three days from 
the time at which the disease is first recognizable by the 
pericardial rub. In such cases there is usually rapid in- 
crease in the area of cardiac dulness, and in the severity 
of symptoms, and sometimes attacks of vomiting. Post- 
mortem there is commonly little or no effusion beyond the 
lymph on the serous surfaces, but great cardiac dilatation, 
and it would seem as if the severity of the inflammation 
had cansed paresis of the cardiac muscle, analogous to that 
which occurs in the muscular coats of the intestines in 
acute peritonitis. 

In a mild case, though the symptoms at the onset may 
be severe, the friction rub persists for a few days only, 
perhaps not more than one or two; the area of cardiac 
dulness does not greatly increase, and rapidly decreases to 
normal when the friction rub has disappeared : convalescence 
is soon established. In the more severe type of acute cases, 
effusion may occur, and require removal by paracentesis. 

Tn the sub-acute type, common in children, the onset 
is insidious, and the symptoms are ill marked. The friction 
rub may persist for some days or weeks, the area of 
cardiac dulness becomes greatly enlarged, and remains 
so permanently, and eventually, when the friction rub 
disappears, the pericardium is left partially or universally 
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adherent to the heart. ‘The child, even after convales- 
cence is established, remains pale and thin, is short of 
breath, and incapable of exertion, as the heart with its 
musele damaged by myocarditis and hampered by pericardial 
adhesions, remains permanently crippled. 

In another class of sub-acute cases where the inflam- 
matory process persists for some months, or repeated attacks 
in close succession ensue, dropsy may supervene, the liver 
becoming enlarged and the cardiac dilatation extreme, the 
patient dying with all the symptoms of cardiac failure from 
extensive damage to the cardiac musele by myocarditis, 

As an illustration of the life history of such a case, the 
following may be quoted :— 

HL. D., wet. 9, was admitted to the Children’s Hospitals 
Great Ormond Street, 11th December, 1893, with a history 
of pains in the joints, fourteen days previous to his admission, 
When first seen, his heart was considerably dilated, and a 
mitral systolic murmur was audible at the apex. Five 
days after admission a pericardial rub was heard, which 
persisted for abont a week, during which time the cardiac 
dilatation increased. A week later he began to improve, 
and the area of cardiac dulness gradually decreased. On 
the 15th February, 1894, two months after the onset of the 
pericarditis, the area of cardiac dulness was almost normal 
in extent, and he was snfliciently recovered to go to a con- 
yalescent home. A month later, he had a fresh attack of 
rheumatism with an eruption of nodules, and was readmitted 
15th Mareh; there was slight edema of the legs, and 
rheumatic nodules were present on the elbows; the area of 
cardiac dulness was again greatly enlarged, and he suffered 
from severe dyspnma. From this time he steadily got 
worse, the cdema of the legs rapidly increased, the liver 
became greatly enlarged, the veins of the neck distended 
and pulsating, and he died on the 21st April, with extreme 
symptoms of venous engorgement and right ventricle 















faibare. ‘At the pest moctem oll, the eonilien of eal 
were greatly dilated; the pericardium was universally 
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showed evidence microscopically of myocarditis; there was: 
po serious valvular lesion, though a few vegetations were 
present on the mitral valve, and its orifice was much 
dilated. Myocarditis and siherence of the pericardium to 
the dilated heart were thus responsible for his desth. The 
symptoms were those of venous engorgement and right 
ventricle failure, as the right ventricle with its comparatively 
thin walls was more rapidly rendered helpless by the myo- 
eaplitis, and more hampered by the adherent pericardium 
than the left, with its greater thickness of muscular tissue. 

Effusion of any extent is rare in the sub-acute rheumatic 
esses in children, adhesions, partial or universal, between 
the heart and pericardium being the mast common termina- 
tion Effusion is more likely to oceur in acute attacks 
im siults, especially those associated with pneumonia or 
Bright's disease, and effusion of blood into the pericardium 
is common in scurvy. 


Diacyosts. 

Till the pericardial friction rub is heard, a certain 
diagnosis of pericarditis cannot be made. Usually, how- 
ever, in acute attacks there are premonitory symptoms, such 
‘es pain in the precordial region, restlessness, dyspnea, 
acceleration of pulse, and rise of temperature which enable 
us iu some measure to anticipate the appearance of the 
friction rub. These symptoms may in some cases appear 
to be only exacerbations of those already existing, as the 
of rheumatism, pneumonia, or, possibly, scarlet fever, 
a8 the patient is then confined to his bed, we shall be 
the Jook-out for cardiac complications, and are not 
y to miss the first definite signs of pericarditis. 
sub-acute attacks so common in children are, on the 












sdberent by recent sdhesions, the muscle was soft, and 
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contrary, as a rule, very insidious in their onset, and the 
child may be going about with pericarditis, especially in 
the event of a second attack, before the symptoms are so 
seyere as to attract attention to the child’s condition, and 
cause the parents to seek medical advice, or the physician 
to examine the heart. Much damage may thus be done to 
the heart before the existence of pericarditis is discovered. 
The articular manifestations of rheumatism in children 
are, moreover, slight, as a rule, while the heart is commonly 
attacked, It is important, therefore, not to neglect the 
slightest evidence of rheumatism in children, and if we 
haye reason to suspect its existence, to keep a careful watch 
over the child, and examine the heart at frequent intervals. 


Dirrerestian Draenosis. 


A friction rub due to pleurisy in the neighbourhood of 
the heart will be readily distinguished by the fact that 
its rhythm is synchronous with the respiratory movements, 
and not with those of the heart. Some difficulty may, 
however, arise when, from friction between the pericardium 
and the pleura overlapping or adjoining it, the rhythm is 
‘of a to-and-fro character corresponding to the beats of the 
heart. A friction rub arising from this cause will be 
intensified by the respiratory movements, and will usually 
be extinguished when the breath is held in deep inspiration. 
Tt will, as a rule, be heard only at the left border of the 
heart over the ventricles, and not at the base of the heart, 
or to the right of the sternum. Moreover, as the pleurisy 
will seldom be confined to the precordial region, a well- 
marked respiratory friction rub will usually be heard in 
the adjoining area, 

Endocardial murmurs differ so completely in their 
character from pericardial friction sounds, that confusion 
will seldom arise. They will not, of course, be modified 
by pressure with the stethoscope. 
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Proayosts. 


Pericarditis is always a disease of considerable gravity 
owing to the myocarditis which usually accompanies it. 
In acute attacks, associated with rheumatism or pneumonia, 
death may take place within the first few days, but this 
is not a common occurrence. In a large proportion of 
rheumatic cases the immediate prognosis is favourable, 
though the liability to repeated attacks, the probable 
damage to the heart by myocarditis, and the formation of 
adhesions between the heart and pericardium, render the 
ultimate chances of long life unfavourable. When associ- 
ated with Bright’s disease, the prognosis is usually bai, and 
the chance of recovery small. 

In sub-acute and prolonged cases the prognosis seems to 
depend on the degree to which the myocardinm is affected 
by the inflammatory process, If the inflammation is of 
short duration and the changes in the muscle are slight, the 
heart may rapidly contract down again to its normal size, 
and be little the worse; if the inflammation is protracted 
and severe, involving great destruction of the myocardium, 
the heart is unable to recover for some time, and in the 
process of repair fibrous tissue takes the place of the damaged 
musele, so the heart is permanently weakened. The peri- 
cardium may also become adherent to it. 

Children, once attacked, are liable to repeated and pro- 
longed attacks of cardiac inflammation, both pericardial, 
myocardial, and endocardial. They seldom grow up to 
maturity; or, if they do, it is with hearts so crippled that 
they do not survive many years. 

‘Adults attacked by pericarditis usually fare better than 
children, for though the symptoms are usually more acute 
at the time of the attack, its duration is short, and the heart 
often seems to escape without serious damage. 
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‘TREATMENT, 


In the ¢reatment of pericarditis various local applications, 
sneh as ice-bags, leeches, or blisters over the precordial 
area, have been advocated. Of these, ice-bags are the most 
useful, as they relieve pain in acute pericarditis, and, accord- 
ing to Lees, modify the inflammation and limit the dila- 
tation of the heart. Leeches are often of service at the outset 
of pericarditis, and may be followed by ice-bags; blisters 
are better snited for the later and more chronic stages. The 
administration of salicylates, which in the acute articular 
rheumatism of adults are given with such marked beneficial 
results, is of doubtful service, If the pain is severe, opium 
or morphia may be given with marked benefit ; if stimulants 
are required, brandy, ammonia, and ether, or strychnine, 
may be given. Digitalis, and similar cardiac tonics, should 
not be given during the acute stage. As a general tonic, 
an efferyescing mixture, containing quinine and bicarbonate 
of potash, is perhaps as useful as any. Nothing, however, 
im severe cases seems to arrest or exert any controlling 
influence on the course of cardiac inflammation in children, 
when once it has gained a firm hold. It is, therefore, of 
the first importance that any indications of danger threaten- 
ing the heart should be recognized as early as possible, 
and due precautions taken. If, then, a suspicion of rhen- 
matism is aroused by complaints of stiffiess in the joints 
‘or pains in the limbs, in a child who comes of a rheumatic 
stock, or who has previously suffered from chorea or some 
other rheumatic manifestation, more especially if rheumatic 
nodules are present, the patient should be kept under 
eareful observation, and the heart examined every two 
or three days for some weeks, Any exposure to chill 
should be guarded against, and exercise should be limited 
in amount for some time after all apparent symptoms have 


subsided. 
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Effusion—If extensive effusion into the pericardial sac 
takes place, its removal by paracentesis may be necessary, 
and it is important that this should not be long delayed, as 
death from syncope is liable to oceur from embarrassment 
of the heart by the pressure of the fluid. It is, however, 
frequently a difficult matter to determine’ whether the 
symptoms of cardiac embarrassment and the increase of 
cardiac dulness are due to cardiac dilatation or to the 
presence of effusion, and not infrequently the right ventricle 
has been punctured by mistake. I have seen two such 
cases in which blood was withdrawn from the right ventricle 
but no ill results followed. I have, however, known of 
two cases in which death from hemorrhage resulted from 
a similar procedure where cardiac dilatation was mistaken 
for effusion. The best site for puncture when aspiration is 
decided on, is in the fifth left intercostal space, about one 
inch or one and a half inch external to the border of the 
sternum, outside the course of the internal mammary 
artery. Some advocate that this puncture should be 
made in the angle between the xiphoid cartilage and the 
costal margin, as this would penetrate the lowest part of the 
sac. A small aspirating needle should be used, and previons 
to its insertion, an incision should be made down through 
the skin to the intercostal muscles. Any bulging of the 
intercostal space can then be seen, and any risk of wounding 
the intercostal arteries be avoided by keeping close to the 
upper border of the rib, 

The aboye description applies to the type of pericar- 
ditis which is met with in association with rheumatism or 
pneumonia, and it will be necessary here to briefly allude 
to the form it may assume in Bright's disease, 

Tn Bright's disease poricarditis occurs most commonly as 
a complication of subacute parenchymatous nephritis or of 
the chronic interstitial variety. Statistics vary as to its fre- 
“quency, from 3 to 14 per cent,, according to different authors, 
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The onset of pericarditis in Bright’s disease occurring, 
as it usually does, in debilitated subjects, may be insidious 
and unattended by any marked symptoms of local reaction. 

There may be little or no rise of temperature, no prwe- 
cordial pain, and little beyond increase in the pulse-rate 
and slight exacerbation of pre-existing systems, such as 
dyspnova and restlessness due to uremia, to call attention 
to its presence, A friction rub is usually present and is 
well marked. A pleuritic friction rub may accompany it, 
and in some cases a pleuro-pericardial rub alone is heard, 
between which and a true pericardial rub it may be diffi- 
cult to distinguish. The prognosis is always very grave and 
the treatment must be directed to the primary disease, 

It is important, therefore, that the heart should be 
examined as a matter of routine, or the onset of peri- 
carditis may easily escape notice. 





ADHERENT PERICARDIUM. 


By the term “adherent pericardium” is implied the exist- 
ence of adhesions between the visceral and pariotal Iayers 
of the pericardium, the result of pericarditis, 


Morbid Anatomy.—The adhesions may be limited to fibrous bands 
wretching across the pericardiel cavity, or they may be universal, in 
which case the pericardium and heart are so intimately connected 
that the pericardial cavity is entirely obliterated. Adhesions may 
also exist between the chest-wall or pleura and tho pericardium, as 
result of so-called mediastino-pericarditis. ‘Tho adhesions if of old 
standing are tough and fibrous, so that the pericardium cannot he 
stripped from the heart without tearing the heart-substance. ‘There 
is also commonly some fibroid change in the heart-wall duc to sub- 
stitution of fibrous tissue for muscle fibres damaged by previous 
inflammation. In the case of rgcent adhesions or lymph undergoing 
organiztion into fibrous tissue, the two layers of pericardium on 
being separated will present n honeycomb or bread-and-butter-like 
appearance, owing to the layer of thick, sticky lymph which coats 
the surface, 
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Puystoa Signs. 


The physical signs differ according as the adhesions 
exist only between the two layers of the pericardium, or 
between the pericardium and chest-wall, or adjoiming 
pleura as well. Tn the latter case they are more numerous 
and distinctive, Among them are the following :— 

Fixation of the apex beat, so that it does not alter its 
position in deep inspiration and expiration or in change 
of posture of the body. 

Systolic depression of one or more intercostal spaces to 
the left of the sternum, or of the lower end of the sternum 
and the adjoining costal cartilages, which may be caused 
by the heart dragging on them at cach systole, through 
the agency of the pericardial adhesions. The systolic 
recession of spaces alone is, however, not a trustworthy 
indication, as it may be due to atmospheric pressure, more 
especially when the heart is much hypertrophied. When the 
costal cartilages or lower end of the sternum are dragged 
in there can be little doubt as to the diagnosis, as this could 
not be effected by atmospheric pressure, 

Systolic recession of the site of the apex beat is an 
important sign when a definite apex beat can be felt; 
when there is no palpable apex beat, systolic pitting over 
its site may be due to atmospheric pressure. 

A diastolic shock may sometimes be felt on palpation 
with the flat of the hand over ureas on the chest-wall where 
systolic recession is present. It is due to the elastic recoil 
of the chest-wall at the commencement of diastole as soon 








as the pulling force exerted during the systole ceases, 

Systolio retraction of the lower portions of the posterior 
or lateral walls of the thorax may indicate the presence 
of a universally adherent pericardium, Such retraction 
may, however, be seen though the pericardium is not 
adherent to the heart, but only to a larger extent than 
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normal to the central tendon of the diaphragm and the 
muscular substance on either side, and to the chest-wall as 
well. In such cases the heart is usually greatly enlarged and 
hypertrophied from old valvular disease. ‘The explanation 
seems to be that the portion of the diaphragm to which 
the pericardium is adherent is dragged upwards at each 
systole of the heart, so that the points of attachment of 
the digitations of the diaphragm to the lower ribs und 
costal cartilages are dragged inwards and retracted. 

‘The descent of the diaphragm in inspiration may be inter- 
fered with by pericardial adhesions between the heart and 
diaphragm, more especially if the pericardium is adherent 
to the chest-wall in front as well, This will be shown by 
impaired movement in respiration of the upper part of the 
abdominal wall in the epigastrium and left subcostal region. 

‘The area of cardiac dulness will be increased, and will 
remain unchanged in inspiration and expiration, where 
there are extensive adhesions between the pericardium and 
chest-wall, as the lung, which normally overlaps part of 
the heart, will have been pushed aside, or perhaps have 
become involved in the adhesions, and be collapsed. 

Enlargement of Heart,—It is common with adherent 
pericardium to find the heart, more especially the right 
ventricle, considerably enlarged, in the absence of valvular 
disease or other obvious cause to account for it. 

Tt seems probable that such enlargement may be 
indirectly due to pericardial adhesions as follows: The 
heart becomes dilated during an attack of pericarditis, 
and, before it recovers its tone or can contract down 
again to its normal size, the pericardium becomes adherent 
and fixes it in this condition of dilatation, the right 
ventricle suffering more than the left, owing to its thinuer 
walls, as well as for other reasons. 

Hypertrophy and dilatation of the heart, more especially 
of the right ventricle, may therefore, in the absence of 
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other obyious causes, such as valvular disease, high arterial 
tension, ete., to explain it, be a physical sign of consider- 
able importance. 

Diastolic collapse of cervical veins was held by Friedreich 
to be of great diagnostic value when accompanied by systolic 
retraction of spaces; but I have never found it to be of service. 

Systolic emptying of veins on the surface of the thorax 
may sometimes be observed, due to suction action, in- 
duced by the walls of the internal mammary veins being 
dragged apart by pericardial adhesions during systole of 
the heart. 

When there are no adhesions between the pericardium 
and chest-wall the physical signs that may be present 
will be limited in number, There will be no recession of 
spaces except as the result of atmospheric pressure, no 
fixation of apex beat, no diastolic shock, As the pericardium 
is normally attached by fibrous bands to the central tendon 
of the diaphragm and to the muscular substance on either 
side of it, there may be some interference with the moye- 
ments of the diaphragm in respiration. ‘There may also 
be considerable enlargement of the heart, but in these 
cases a diagnosis will usually have to be made from other 
indications than physical signs alone, 

Symptoms.—The symptoms in themselves are not in any 
sense characteristic. ‘They are usually such as arise from 
cardiac emburrassment, more especially from the giving way 
of the right ventricle, such as mdema of the extremities, 
enlargement of liver, ascites, dyspnoea, etc. 


Dracnosis. 

‘Tho physical signs or symptoms of adherent pericardium, 
few of which may be present, are often in themselyes 
‘insuflicient to allow of a diagnosis being made, or even to 

suspicion of its presence; but valuable help may be 
from careful consideration of the physical signs and 
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symptoms together, and by balancing the former against 
the latter, so that the question is raised, “Do the physical 
signs present afford evidence of sufficient disease to account 
for the symptoms that have arisen?” When the symp- 
toms are those of right ventricle failure, and are more 
severe than the physical signs present would lead one to 
expect, and have not been induced by undue exertion or 
imprudence, adherent pericardium must be thought of as 
being possibly responsible. For it is the right side of 
the heart more especially that is seriously hampered by 
pericardial adhesions, so that their presence may account 
for the unexpected breakdown of the right ventricle when 
the physical signs indicate that the valvular lesion is 
slight. It must also be borne in mind that the heart-wall 
hs in all probability been weakened by the substitution 
of fibrous tissue for muscle fibres destroyed by inflammation 
at the time of the attack of pericarditis. 

When with symptoms of right ventricle failure there is 
an absence of cyanosis, or of pulmonary congestion or mg 
mischief, this is further evidence in favour of adherent 
pericardium as a possible cause of the breakdown of the 
right ventricle. If by these means a suspicion of the 
presence of adherent pericardium has been aroused, con- 
firmatory physical signs should be carefully sought for. 

The above remarks apply to the question of diagnosis 
in cases where, with or without valvular disease, there is no 
history of pericarditis, and the adhesions are of old standing. 

In cases of pericarditis, which can be kept under 
observation after the attack, there will be less difficulty in 
arriying at a diagnosis, and the indications which would 
lead one to suspect that the pericardium was becoming 
adherent are as follows :— 

1. Prolongation of the attack of pericarditis evidenced 
by a harsh friction rub over the precordial area, which may 
persist for some weeks. When at the margins of the area of 

E 
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cardiac dulness a pleuro-pericardial friction is also heard, it 
will indicate that adhesions are probably taking place between. 
the pericardium and adjoining pleura or chest-wall as well. 
2. Permanent enlargement of the area of cardiac dulness 
to a marked extent after the subsidence of the pericarditis, 
3. The occurrence of symptoms of right ventricle failure 
after a period of temporary improvement, there being no 
apparent exciting eause for the breakdown of the right yen- 
tricle. Damage to the cardiac muscle by fresh myocarditis 
may, however, be responsible, and should be first excluded, 


ProGnosts. 


When the heart remains normal in size, and there are 
no adhesions between the pericardium and chest-wall, the 
universal adherence of the pericardium to the heart may 
not in an adult tend to materially shorten life, When 
the heart is enlarged, or when the pericardium is also 
adherent to the chest-wall, the prognosis is more serious. 
When adherent pericardium exists as a complication of 
valvular disease, it is still more likely to prove fatal 
eventually, by so hampering the right ventricle as to 
prevent its recovery when once compensation has broken 
down, The detection of adherent pericardium has also an 
important bearing on prognosis, inasmuch as it affords pre- 
sumptive evidence of fibroid change in the heart-wall, and 
therefore renders the outlook even more unfayourable, 










TREATMENT. 

The discovery of adherent pericardium, when present, is 
nt from the point of view of treatment, not beeause 
can be done to remedy or remove the pericardial 
, onee they are formed, but because, when it is 
nt, it will be necessary to impose additional restrictions 

Patient, so that no undue risks may be run of 
& the compensatory balance, which would only be 
d with great difficulty. 
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Purulent pericarditis may occur as part of a general 
pyamic or septicwmic condition, or in association with 
empyema or some pneumococeal infection, abseess of the 
lung, suppuration of mediastinal or cervical glands, or of 
other adjacent structures. Sometimes no apparent cause 
can be found. 

The inflammatory process is almost invariably septic from 
the onset, and is attended by effusion of pus into the peri- 
eardinm : seldom, if ever, does a serous effusion of rheumatic 
origin become purulent. 

‘The outset of the disease is, as a rule, insidious, and the 
discovery of pus in the pericardium is often not made till 
the post-mortem examination. 

The micro-organisms which have been found are the 
staphylococcus pyogenes aureus, albus, and citreus, the 
streptococens, and the pnenmococcus. 

Physical Signs.—Thore is seldom any definite friction rub 
to announce the onset of the attack. 

The physical signs present will be those of pericardial 
effusion, which have already been discussed. Chief of these 
is increase in the area of cardiac dulness, and the difficulty 
of distinguishing whether this be due to cardiae dilatation 
or effasion will be intensified when no friction rub has been 
heard to suggest the possibility of effusion. Furthermore, 
it not infrequently happens that the area of cardiac dulness 
is encroached upon by, or runs into, a large dull area due 
to empyema. 

Feebleness or loss of the apex beat, and weak or distant 
heart-sounds may be noted, but will not be of great value, 
unless the case has been watched from the outset, so that 
a standard of comparison could be formed. There may, 
occasionally, be edema over the precordial region. 
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Symptoms—The temperature is usually that character- 
istic of some septic infection, but may sometimes be normal 
throughout. Rigors seldom occur unless as part of a general 
septicemia, except in the somewhat rare event of a serous 
pericardial effusion becoming purulent, Pain is absent, as 
a rule, but there may be a feeling of oppression in the 
precordial region. The pulse rate and respiration are 
accelerated, and there may be marked dyspnoea, especially 
on movement. 

Diagnosis.—The diagnosis presents many difficulties, and 
is frequently not made during life. 

In the absence of an antecedent friction mb effusion 
may not be suspected, and the intermittent pyrexia may be 
attributed to an empyema, or suppuration elsewhere than 
in the pericardium. 

If effusion is suspected, an exploring-needle may be 
employed. The skin should be incised parallel to the ribs, 
as described under paracentesis pericardii, and the intercostal 
muscles divided before the needle is inserted into the peri- 
cardium, so that any bulging of the space may be noted, and 
the needle be accurately directed. 

Prognosis.—The prognosis is always very serious, but 
there are reasonable grounds for hope in cases where the 
suppuration is not part of a general septic infection, but 
is a sequela of an empyema or other localized abscess. 

The earlier the diagnosis is made and surgical inter 
ference is sought, the better will be the chance of recovery. 
The percentage of recoveries is, however, very small. 

Treatment,—Abscess in the pericardium must be treated 
like any other abscess. It should be opened and drained as 
soon as the diagnosis is made, by an incision in the fifth 
space, close to the sternum on the right or left side, wherein 
any bulging of the intercostal space is apparent, 

Bydropericardium—By hydropericardium is meant 
effusion of serous fluid into the pericardial sac, as the 
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result, not of inflammation, but of passive dropsical trans- 
udation. 

Effusion of such degree, as to be clinically recognizable, 
oceurs most commonly as part of a general dropsical trans- 
udation from whatever cause, and is therefore most frequently 
associated with Bright's disease or morbus cordis. It is much 
less common than effusion into other serous cavities, and 
when present is a late feature in the disease, and is gradual 
in onset, It is said also to occur as the result of mechanical 
obstruction, to the return of blood from the pericardial 
and cardiac yeins from some local cause, such as pressure 
hy mediastinal tumours, enlarged glands, or fibrous 
adhesions, but this must be very exceptional, 

Symptoms and Physical Signs and Diagnosis—The 
symptoms are increasing dyspnea and precordial oppres- 
sion with enfeeblement of the pulse, and the physical signs 
are those of pericardial effusion, increase of the area of 
cardiac dulness, with progressive enfeeblement of the apex 
beat and weakness of the heart-sounds, As there is no 
antecedent friction rub to call attention to the possibility 
of effusion, it may readily escape notice in the earlier stages. 
The diagnosis cannot be made unless the effusion amounts 
to several ounces, and when there is effusion into one or 
both pleural cavities as well it is very difficult, and may be 
impossible. 

‘Treatment,—Practically the treatment is that of tho 
original disease to which the general dropsy and hydro- 
pericardium are due. Relief may occasionally be afforded 
by aspiration of the pericardium when the diagnosis of 
effusion can be made with certainty; but it is rarely em- 
ployed or called for, as the relief can but be temporary, and 
does not long delay the fatal result. 

Pneumopericardium.—The presence of gas in the peri- 
cardial sac is rare, It may be due to penetrating wounds 
of the pericardium by a sharp instrument or a fractured rib, 
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but is more commonly the result of ulceration, by which a 
communication is established between the pericardial sac 
and an air-containing cavity. Thus, an old phthisical cavity, 
an abscess in the lung, a pneumothorax, a subphrenic abscess 
that has made its way through the diaphragm, may open 
into the pericardium, or a communication may be established 
with the wsophagus by ulceration, giving rise in each in- 
stance to pneumopericardium. Pus may find its way into 
the pericardium with the air giving rise to pyo-pnoumo- 
pericardium, or blood in the case of punctured wounds, when 
the condition is termed luemo-pneumopericardium. 

Physical Signs.—Uniform bulging of the precordial area 
may be noted. The apex beat is usually absent or feeble, 
but can sometimes be felt when the patient bends forwards, 

On percussion the note varies with change of position, 
being dull over the fluid and tympanitie, or high pitched 
over the air-containing cavity, The gas always rises to the 
highest part of the cavity with change of posture of the 
patient. The relations of the gas and fluid will be remark- 
ably altered by changes of posture, and can be readily made 
out by percussion. 

On auscultation the heart-sounds acquire a peculiar 
metallic character, and are unusually loud and clear, so that 
they may sometimes be heard at some distance off, and are 
a source of annoyance to the patient himself, Splashing 
sounds, and metallic tinkling, and a bell note with coins 
ean usually be heard. 

Treatment—As pneumopericardium is usually a com- 
plication of some grave disease, treatment must vary accord- 
ingly. Aspiration may be required to remove the gas or 
finid, or possibly free incision may be necessary to allow 
of the escape of pus. 

‘Tuberculosis of the pericardium may occur as part of a 
general acute miliary tuberculosis, when miliary tubercles 
will be found scattered oyer its surface, post-mortem, or 
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from direct infection by adjacent tubercular lung or pleura, 
in which case the onset is insidious and the progress of the 
disease is usually chronic. The two layers of pericardium 
become thickened and tend to become adherent, so that 
the physical signs are those of chronic modiastinitis, or 
adherent pericardium. 

New growth of the pericardium is very rare, and when 
found is usually due to invasion of the pericardium by a 
new growth in adjacent structures. 


CHAPTER Iy, 
SIMPLE ACUTE ENDOCARDITIS. 


AcuTE endocarditis means, strictly speaking, an acute 
inflammation of the endocardium or lining membrane of 
the heart. ‘The inflammatory process is, however, as a rule, 
chiefly manifested on the valves, so that by the term endo- 
carditis is usually understood inflammation of the valves 
of the heart. ‘The mitral and aortic valves are most com- 
monly attacked; rarely are the valves of the right side 
of the heart affected except as a result of endocarditis 
occurring during intra-uterine life. It must be borne in 
mind that acute endocarditis is commonly accompanied by 
myocarditis of varying extent, which may seriously and 
permanently damage the walls of the heart, 

On etiological and pathological grounds it is doubtful 
whether simple or rheumatic endocarditis should be 
differentiated from malignant or pernicious endocarditis, 
and this question is discussed fully in the chapter on 
the latter affection. Clinically, the two diseases are more 
or less distinct, and for that reason they are here considered 
separately, 

Morbid Anatomy and Pathology.—On naked-eye exami- 
nation of an affected valve it is seen to be studded along 
the free margin with small greyish-yellow or pinkish opaque 
bodies, the so-called “vegetations,” as shown on the aortic 
valyes in Fig. 7, Microscopically these are seen to consist 
of a superficial layer of congulated fibrin and necrotic tissue, 
in the upper stratum of which are entangled leucocytes 
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und a few red corpuscles deposited from the blood stream. 
Deeper down is a layer of simple fibrin freé from corpus 
cular elements, and below this, again, is a layer of granula~ 
tion tissue, formed by proliferation of the endothelial cells 





FG. 7. 


as a result of the inflammatory process. ‘The inappropriately 
named “vegetations” are thus simply necrotic tissue, 
coagulated fibrin and leucocytes deposited from the blood 
stream on an inflamed surface. They may become partially 
absorbed, but, for the most part, the granulation tissue 
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undergoes organization, and, later on, cicatricial con- 
traction, so that the valves become puckered and mis- 
shapen, sometimes glued together at their margins, and 
incompetence or obstruction, or both combined, result. 
When the mitral valve is affected, the chorde tendinew 
are also, as a rule, more or less involved in the inflam- 
matory process, so that they become shortened, thickened 
and deformed, and lose their flexibility. The shortening 
and fusing together of their fine subdivisions near the valves 
may be carried to such an extent that the margins of the 
valves seem to be directly attached to the papillary muscles. 

Etiology —Acute endocarditis is in the great majority 
of cases a complication, or rather an essential feature of 
rheumatism. 

Of late years much evidence has been accumulated 
tending to prove that rheumatism is a disease of microbic 
origin, and that the valvulitis associated with it is a local 
manifestation of the activity of specific micro-organisms. 
The micro-organism in question is a minute diplococcus 
which has been isolated from the blood and pericardial fluid 
of patients suffering from acute rheumatism by various 
observers, Triboulet,* Wasserman,t Paine ¢ and Poynton, 
Shaw,§ Ainley Walker, Beattie, and others. This diplo- 
eoccus, grown on suitable media and inoculated into rabbits, 
has in their hands produced arthritis, endocarditis, and 
yalvyulitis, and in early cases of rheumatic endocarditis 
minute diplococci can sometimes be demonstrated micro- 
scopically in the vegetations on the affected valves. Acute 
endocarditis occurring in association with chorea may be 
regarded as of rheumatic origin. 

It is not uncommon as a sequela to scarlet fever, 
The type sometimes met with in smallpox, measles, and 
* Bulletin dela Soe. des hopitauz, 1898, p. 93, n. 

+ Berliner Klin. Wooh., 1899, No, 29, p, 638. 


$ Lancet, Sept. 1900. 
§ Journal Path, and Bact., Deo. 1903. 
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pneumonia belongs rather to the category discussed in the 
next chapter, 

Cole* has succeeded in producing valvulitis and 
arthritis in rabbits by inoculating them with different 
brands of streptococci obtained from cases of puerperal 
fever, septic peritonitis, und other sources, in which there 
was no history of rheumatism, the results being similar 
to those obtained by Paine and Poynton, Shaw, etc., by 
inoculation with the diplococens isolated from cases of 
rheumatism. He therefore argues that there is no such 
thing as a specific rheumatic micro-organism, and the 
question is still to a certain extent sub judice. But, in 
view of the results obtained by Paine and Poynton and 
others, it scarcely seems fair to argue that because micro- 
organisms other than those associated with rheumatism can 
produce endocarditis in animals, as has long been known in 
the case of man, therefore there is no specific rheumatic 
organism. Moreover, rheumatism, whether in the child or 
adult, is such a definite clinical entity, that one would 
expect to find a specific organism, and would be confusing to 
vaguely classify it as a form of “septicwmia” in the ordinary 
sense of the term. We must hope that further work will 
be done on this subject, and that future investigators will 
bo able to definitely settle the controversy. 

It is most common in childhood and early adolescence, 
and is rare after middle age. It may also occur during feotal 
Jife, when it is usually confined to the right side of the heart. 


Puysicat Sirens, 

The development of a valvular murmur, or, in the case 
of a second attack, of some change in the character of an 
existing murmur, is the only trustworthy indication of the 
presence of endocarditis, Evidence, however, of its exist- 
ence is frequently found post-mortem in cases where no 


* Journal Infect, Diseases, vol. i No. 4, pp. 714-737 
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murmur hat been sudible during life, » that it is prob- 
able that in many instances the inflammatory process may 
be artive for some little time before a murmur is 

It is important, therefore, to be on the look-out for other 
indications of ite presence which may precede the develop- 
ment of s murmur, however indefinite and uncertain 
they may be. Of these the most significant is some 
alteration in the first sound, which may be reduplicated, 
prolonged and mufiled, or rumbling in character, when the 
mitral valve is affected. The action of the heart may be 
tumultuous or irregular, and the area of cardiac dulness may 
become much enlarged, when the inflammatory process 
involves the muscular substance of the heart as well. 

‘These indefinite signs are chiefly of value when present in 
cases in which an attack of endocarditis is to be anticipated, 
and it is therefore necessary that we should recognize such 
eases at the earliest possible moment. Of course, in a well- 
marked attack of rheumatism of the usual type in adults, we 
shall be on our guard ; but in children, as pointed out by 
Cheadle,* the articular manifestations are usually slight, 
and may be confined to fagitive pains in the joints, while 
the heart is frequently attacked. The symptoms of 
rheumatism may thas be so ill-defined as to eseape notice, 
and the onset of endocarditis may be very insidious. 

‘To give wn illustration of « case in point, Patrick D., 
wt. 14, employed at one of the large shops in London, 
walked up to the out-patient department at St. Mary's 
Hospital on 2nd January, 1897. He stated that he had 
the previous day after having some pork for 
and complained of being rather short of breath. It 
as noticed that he was somewhat cyanosed, and was 
rapidly, and the pulse rate was 132 On 
his chest, well-marked pulsation in the epigas- 
‘and in the third, fourth, and fifth left intercostal 
‘ © Harvelan Lectures, 1889, 
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spaces, was noted. The apex beat was diffuse, and was 
visible in the fifth left space just outside the vertical nipple 
line, The arca of cardiac dulness was enlarged and 
extended to the right, half an inch beyond the right border 
of the sternum ; to the left, just beyond the vertical nipple 
line; and above, to the third space. At the apex a loud 
blowing systolic murmur was heard, conducted into the 
axilla, and at the base, over the aortic area, a soft diastolic 
murmur conducted down the sternum. There was no marked 
throbbing of the carotids, the pulse was not collapsing in 
character, and a distinct aortic second sound was andible at 
the base as well as the dinstolie murmur; the pulmonic 
second sound was accentuated, The liver was somewhat 
enlarged, but there was no adema of tho extremities. 
Rheumatic nodules were present on the elbows and knees, 

‘The history given by the boy was that, two months ago 
he had felt some stiffness in the knees, and had remained at 
home two days, He soon felt all right again, and up to 
the day on which he came up to the hospital he had been 
at work as usual. He was at once admitted, but got rapidly 
worse, suffering from great dyspnea, and repeated attacks 
of yomiting ; the diastolic murmur became more pronounced, 
and the pulse collapsing in character; the cardiac dilatation 
increased ; the liver became more and more enlarged, and 
wdema of the lower extremities set in, and soon became 
extreme. He died on 17th February, six and a half weeks 
from the date of his admission, 

‘The stiffness in the knees, two months before he came 
up to the hospital, seems to have been the only warning of 
the attack of rheumatism which gave rise to such serious 
cardiac mischief; and so slight were the symptoms, that 
the boy was undoubtedly going about his work with active 
endocarditis and myocarditis for some time before he sought 
medical advice, and by that time the heart had become 
dilated to an extreme degree. This case illustrates the 
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insidious form that the rheumatism of early adolescence or 
childhood may assume, and shows how much damage may 
be done to the heart before any serious symptoms compel 
the patient to give in. 

A history of pains in the joints or limbs, with slight 
febrile disturbance in children, should, therefore, put us on 
our guard, even though there be no appreciable swelling or 
tenderness of the joints, and the heart should be examined, 
not only when the patient is first seen, but from time to 
time for some weeks afterwards. A family history of 
rheumatism, or of a previous attack of chorea, should make 
us doubly suspicious of these ill-marked symptoms. 

There are, however, certain unmistakable danger-signals 
for which we should be on the look-out, in children or 
young adolescents, when a suspicion of rheumatism is 
aroused. These are *rhewmatie nodules—small fibrous 
growths, commonly about the size of a split pea, some- 
times much larger. They are found in the neighbourhood 
of joints over the bony prominences, and are attached by 
their base to the fascia, sheaths of tendons, or some under- 
lying fibrous tissue. The skin over them is freely movable, 
and they are best scen by flexing the joint over which 
they are situated, so that the skin is rendered tense. 
They were first described by Barlow * and Warner; and 
Cheadle, in his book on the rheumatic state in children, 
has called attention to their evil prognostic significance, 
In themselves they are painless, and cause little or no 
discomfort to the patient, but they indicate that the 
thoumatism, to which they owe their existence, has got a 
firm hold on its victim, and where they are present in 
force, repeated attacks of cardiac inflammation are to be 
apprehended, though cases do occur in which the heart 
escapes. They are not present in all, or in the greater pro- 
portion of cases in which the heart is attacked, but a careful 

* Trans, Internat, Med. Congrese, London, 1881, 
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search for them should never be omitted, as they are of 
great clinical importance. They are seldom found in adults. 

Evudative erythemata, of the type of erythema margi- 
natum, or Jess commonly papular or urticarial in character, 
may occur in rheumatic subjects; they are not so frequently 
met with as nodules, but they may oceur in conjunction 
with them, or alone, 

In erythema marginatum, small raised patches about 
the size of a sixpence, with sharply defined margins, and 
of a dull red colour, make their appearance. The centre of 
the patch usually undergoes absorption, and becomes of a 
pinkish or pale colour, while the margins continue to spread 
as narrow raised red bands with irregular outline. The 
eruption is usually accompanied by some rise of tempera- 
ture, and lasts a few days, gradually fading and leaving a 
slight brownish discoloration. 

Erythema nodoswm is sometimes looked upon as evidence 
of rheumatism, but it is by no means certain that it can be 
regarded as such, 


Syarproms. 

‘The symptoms are not specially characteristic, and are, 
toa great extent, merged in those of the rheumatic affection 
of which endocarditis is a part. Dyspnea, a tendency to 
sigh, a feeling of oppression in the precordial region, rest- 
lessness, prolonged fever (the temperature not ranging high, 
as a rule, but from 99° to 101° F’.), a fresh rise of tempera- 
ture after a period of quiescence, increase of the pulse rate, 
are all symptoms which may give rise to a suspicion of 
endocarditis, and be present during an attack ; but reliance 
cannot be placed on these alone for purposes of diagnosis. 





Prognosis. 
During an attack of endocarditis, it is practically im- 
possible to determine exactly the extent of the damage 
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done to the valves attacked. It is not till some time after 
the inflammatory process has subsided and compensatory 
changes haye in some degree developed, that we are able 
to estimate the extent of the lesion. If, in the course of 
an attack, a diastolic murmur develops over the aortic area, 
we may be certain that the aortic valves have been damaged, 
and a certain degree of aortic incompetence will perma- 
nently result, It does not, however, in the case of the 
mitral yalye, necessarily follow, when a systolic murmur is 
developed at the apex, that the mitral incompetence which 
the murmur indicates will be permanent, though this may 
be the case, For the contractile ring surrounding the 
mitral orifice, and the museuli papillares may be tempo- 
rarily thrown out of gear by the inflammatory process, so 
that the valves, though undamaged, do not come together 
at their margins, and some regurgitation takes place, or 
the murmur may be the result of dilatation of the ventricle. 
As the muscular fibres recover their tone after the 
inflammation has subsided, the valves may again become 
competent, and the systolie murmur disappear, If, how- 
ever, the valves themselves, or the chord tendinew, are 
seriously attacked, the former may become rigid and 
deformed, the latter puckered and shortened, and permanent 
incompetence results. 

When the valves become thickened and glued together 
at their margins, stenosis of the orifice will ensue, which 
gradually increases as cicatricial contraction of the freshly 
organized fibrous tissue at the bases of the valves and round 
the mitral orifice takes place. Not infrequently incompe- 
tence and stenosis co-exist, the valves being thickened and 
depressed so that they cannot function effectively, while 
they are also adherent where they meet at their attach- 
ment to the margin of the orifice. 


7 


SIMPLE ACUTE ENDOCARDITIS, 65 


DrAGwosis. 


When no cardiac murmur is present, a diagnosis of 
endocarditis is not possible. It is not always easy on 
discovering, for the first time, the existence of a cardiac 
murmur, to decide whether or not it indicates acute endo- 
carditis, Tt may be due to a recent or old attack of 
endocarditis, to cardiac dilatation, or to anemia. When 
hypertrophy or other compensatory changes of the heart 
are present, they will testify to a valvular lesion of old 
standing, but in such cases we must bear in mind the 
possibility and probability of a second attack, and watch 
carefully for any change in the character of the existing 
murmur, or for the development of a new murmur. The 
history of the case, the presence of nodules, articular pains, 
or other rheumatic manifestations, will be of assistance 
in arousing suspicion of acute endocarditis, and confirma- 
tory evidence may be found in an irregular slightly raised 
temperature, or restlessness and dyspnea, and other 
symptoms of cardiac disturbance. ‘The murmurs of anemia 
have been discussed elsewhere; the history of the case, 
the aspect of the patient, and the character of the murmur 
will usually enable us to distinguish these. Hxocardial 
murmurs, whether due to pericarditis or pleurisy, are, as a 
rule, readily distinguished by their harsh grating or rubbing 
character, their position, and their relation to the cardiac 
thythm. 

‘The murmur cansed by compression of a thin layer of 
Tung between the heart and chest wall may be excluded by 
its occurring only during inspiration, and disappearing 
when the patient is told to make a deep expiration and hold 
his breath, 





TREATMENT. 


Neither drugs nor local applications seem to be of avail 


to arrest the progress of endocarditis, or modify its course 
= 
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in an appreciable degree. Salicylates, alkalies, iodides, 
quinine, internally, and applications over the precordial 
area of blisters, sinapisms, leeches, and ice-bags have been 
tried, but it is impossible to estimate with any degree of 
confidence their influence on the inflammatory process. 
Salicylates and salicin, while exercising an undoubted 
influence on the rheumatic condition, have no effect 
on the inflammatory process as such, and they weaken 
the heart when taken continuously for any considerable 
time, Alkalies are less open to objection, especially when 
given with quinine: citrates may lessen the tendency to 
deposition of fibrin on the yalves by diminishing the 
coagulability of the blood, and thus perhaps prove of 
service. We shall do the best for the patient by keeping 
him in bed and treating symptoms as they arise, giving 
only an efferyescing mixture of quinine and citrate of 
potash, At any rate, no active measures should be taken 
which could in any way impair his strength or increase 
his discomfort. ‘The patient should be kept in bed, not 
only during the attack, but for some weeks or months after 
it has subsided, till sufficient time bas elapsed for the 
heart to recover, and for compensatory changes to take 
place. In children who come of a rheumatic stock, a 
careful look-out must be kept for any of the premonitory 
symptoms of rheumatism or heart inflammation, and if 
any suspicion is aroused that the heart is being attacked, 
the child should be kept in bed till all doubt is over, 


CHAPTER V. 


“MALIGNANT” OR “PERNICIOUS” ENDO- 
CARDITIS. 


NOMENCLATURE OF THE AFFECTION—MORBID ANATOMY— 
ETIOLOGY—THE ROLE PLAYED BY VARIOUS MICRO- 
ORGANISMS —PHYSICAL SIGNS AND SYMPTOMS—INFARC- 
TION AND EMBOLISM—DIAGNOSIS—PROGNOSIS—TREAT- 
MENT, CHRONIC ENDOCARDITIS. 


To this form of endocarditis various epithets haye been 
applied to distinguish it from “simple or rheumati 
endocarditis: “infective” because of its microbic origin, 
“malignant” because of its fatal tendency, “ ulcerative” 
because of the severity of the lesions in the valves attacked. 
In view of recent researches, which tend to prove that 
rheumatism is a diseaso due to a specific micro-organism 
which may be widely distributed in the body, the term 
“infective” is no longer appropriate, nor is “ ulcerative” 
specially suitable, as ulceration of the valves, though 
frequent and extensive, is not an essential characteristic, 
We are left, then, with “malignant,” which, though not a 
highly scientific effort, may be truthfully employed as 
expressing the grave nature of the malady; but, inasmuch 
as recovery undoubtedly occurs in some cases, it is not 
employed in quite the same sense as when we speak of 
“malignant” disease as a synonym for carcinoma. We 
would yenture to suggest the term “ pernicious” as a more 
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appropriate epithet, used in the same sense as in “ pernicious 
anemia,” which, while it denotes the serious nature of the 
disease, does not necessarily connote a fatal issue. 

It is indeed difficult, if not impossible, to draw a hard- 
and-fast line between “simple or rheumatic” and “ per- 
nicious” endocarditis, and, as will be seen later in the 
section on etiology, there is convincing evidence in fayour 
of the view that “pernicious” endocarditis, in a certain 
proportion of cases, is a virulent form of rheumatic endo- 
carditis, and due to the same micro-organism. 

Because simple endocarditis is not a fatal malady, we 
rarely find at autopsies the small bead-like vegetations on 
“the valves supposed to be characteristic of this affection, 
unless the patient has succumbed to pericarditis or some 
intercurrent malady. But in children it is a common ex- 
perience to meet with repeated and prolonged attacks of 
endocarditis, in which the temperature ranges from 99 to 101 
degrees for some weeks, and the cardiac murmur changes 
in character, the child becoming progressively anemic, 
Lut eventually recovering, with well-marked signs of mitral 
incompetence. Because there is no evidence of infare- 
tion, and the temperature is not high, and the child does 
not suecumb at the time, it is customary to classify these 
as cases of simple rheumatic endocarditis, though probably 
they form an intermediate group between the two extremes, 
Again, when we meet with old cicatrized lesions of the 
valves, such as the “button-hole” mitral orifice, or great 
deformity of the aortic valves, in patients who succumb 
from the effects of these chronic valvular lesions, which 
from their very appearance must have been due to extensive 
damage and ulceration of the valyes which have healed and 
cicatrized, we may justly infer that these were cases of 
ulcerative endocarditis at the outset, and they form another 
link in the chain between the mild and fatal varieties of 
acute endocarditis. 
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Gibson, in his treatise on the Heart, does not make any 
distinction in nomenclature between the various grades, but 
includes all varieties under the term “acute endocarditis.” 

It is, however, convenient for clinical purposes to dif- 
ferentiate two main groups, as we have done here, as there 





#10. 8,—DESTRUCTION OF FULMONIO VALVES BY PERNICLOUS HYDOCAuDITIS, 
AND YEGETATIONS OY THE POLMONALY AnTELY, 


are certain clinical and pathological features which mark 
them off one from the other. 

Morbid Anatomy.—The affected valves are usually 
masked by large, fungating vegetations readily detachable 
and extremely friable. On removal of these vegetations, 
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the valve is frequently found to be partially or wholly 
destroyed by ulceration. The disease is often not limited 
to the valves, and vegetations or erosions may be present on 
the endocardium lining the cavities of the heart, especially 
the auricles, on the inner surface of the walls of the great 
vessels, as in Fig. 8, and along the chorde tendinew, which 
may be eroded or completely ulcerated through. 

Microscopically, these vegetations are seen to consist of 
necrotic tissue, fibrin deposited from the blood stream in 
which may be entangled some red corpuscles and leucoeytes, 
and in the deeper layers leucoeytes and proliferating endo- 
thelial cells, or granulation tissue. Micro-organisms, usually 
micrococei in large masses, are invariably present in the 
superficial layers. Vide Fig. 9. The necrotic and amorphous 
appearance of the tissues in which the micro-organisms ure 
embedded is very striking. 

In certain of the more chronic cases the vegetations 
may assume a rounded, opaque, or verrucose form, and be 
of considerable size, consisting of pale, lobulated excres- 
cences with smooth, rounded surfaces. Microscopically, it 
will be seen that the deeper layers consist of actively 
proliferating endothelial and connective tissue cells in 
process of organization into fibrous tissue, while the upper 
layers consist of fibrin and leucocytes more or less necrotic 
und amorphous, with few nuclei, staining very faintly. 
Micro-organisms are not present in large masses on the 
free borders, but may be undiscoverable or very difficult to 
find, and only revealed after careful search through many 
sections. If found, they do not take the stain well, and 
appear to be dead or moribund, Because of this absence 
or searcity of micro-organisms, some observers have held 
‘that this was a special variety of simple rheumatic 
and have differentiated it under the name 
endocarditis” (vide Vig. 10). These “ verrucose” 
are, however, usually found in cases of long 
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duration, and they are in all probability, from the patho- 
Jogical appearances, cases in which the disease has been 
wholly or partially arrested and repair is taking place, but 
the patient succumbs from exhaustion or from the effect of 
the valvular lesion, 

Besides the cardiac lesions, there are commonly secondary 
lesions in the spleen, kidney, or brain, due to embolism from 
portions of the vegetations which are detached from the 
valyes and lodge in the smaller arterioles. In the organs 





vio. {).—sNOWING MASSES OF MICHO-UKGANISMS IN THEE VaLvES (x 560). 


‘above mentioned, the lodgment of an embolus in one of 
the terminal arterioles causes the death of the tissue sup- 
plied by that branch, as there is insufficient collateral 
cireulation to nourish the part when its blood supply is 
suddenly cut off. The portion of tissue therefore under- 
goes coagulation necrosis, and the resulting condition is 
Jmnown as an “infarct.” Infarcts in the kidney and spleen 
are usually wedge-shaped, but may be of irregular outline, 


a 
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and are almost invariably anemic, ic. of a pale, dead 
white colour, with a zone of congestion round the nerotic 
- area, though ocea- 
sionally in the 
spleen they are red 
or hemorrhagic. 
Etiology.—Micro- 
organisths are almost 
invariably present in 
abundance in the 
vegetations on the 
affected valves, where 
they can be readily 
no, 10-—airaay vaurm, mows  veurcoose” ‘emonstrated by. ike 
YEGETATIONS. croscopic examina- 
tion, and they can frequently be isolated in pure culture 
from the blood of the patient during life. They are usually 
micrococei. Some difference of opinion exists as to their 
nature, and as to whether any one specific micro-organism 
is the etiological factor in this disease. Previous to the 
isolation and identification of the diplococcus isolated in 
rheumatism, various observers had experimented with pure 
cultures obtained from the valves in malignant endocarditis. 
By injection of these into the jugular veins of animals, 
some experimenters with, and some without previous injury 
to the valves, had produced yalvulitis, in some instances 
accompanied by metastatic infarcts, The organism found 
was not the same in all cases. Among the organisms 
which haye been isolated from cases of malignant, endoear- 
ditis are, the staphylococcus aurens and albus, and citreus, 
the streptococcus pyogenes, the pneumococcus, and the 
gonococcus, and the influenza bacillus. 
Tn 1903,* Poynton and Paine read an important paper, 
in which they show that malignant endocarditis may be 
* Med. Chir. Trane,, Vol. 85. 
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set up by a diplococens, indistinguishable from that which 
they have isolated in rheumatic fever. ‘They give an 
account of a sorties of cases of pernicious endocarditis, 
with a clinical history and an account of the post-mortem 
examination, in which they obtained from the affected 
valves a diplococens, cultures of which, inoculated into 
rabbits, reproduced pernicious endocarditis in those 
animals, This diplococeus they considered to be identical 
with that which they have previously isolated in cases of 
pericarditis and endocarditis associated with rheumatic 
fever. By inoculating rabbits with an attenuated culture 
of this diplococeus obtained from a ease of pernicious en- 
docarditis, they showed that it might give rise to pericar- 
ditis without valvulitis, or to a disease indistinguishable 
feom rheumatic fever. Conversely, by inoculating a rabbit 
with a culture of a diplococcus originally obtained from a 
case of rheumatic fever, the virulence of which had been 
raised by passage through several rabbits, they produced 
in the animal well-marked pernicious endocarditis. 

Tn all the cases they deseribe in this paper there was 
a history of rheumatic fever at some period previous to the 
attack of pernicious endocarditis. 

Tn view of these results, it is only fair to admit that 
pernicious endocarditis may in some cases, if not in a large 
proportion, be due to infection by the rheumatic diplococeus, 
and that it oceurs either because the virulence of the micro- 
organism is great, or more probably because the resistance 
of the individual attacked is very low. Injury to the valve 
is probably an important etiological factor, for in the 
majority of cases pernicious endocarditis affects valves which 
have been damaged in a previous attack of rheumatism, 

We must now consider the rile played by other micro- 
organisms which have been met with in this disease. 

1, The Pyogenic Organisms.—Numerous observers have 
testified to the presence of the streptococeus pyogenes, the 
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staphylococens aureus and albus in the vegetations on the 
affected valve and in the blood, and cultures have been 
made from the blood during life and from the vegetations 
alter death. 

Of these, the streptococcus pyogenes is the most com- 
monly found, and next in frequency the staphylococcus 
aureus, Combinations of two of these organisms are also fre- 
quently met with, e.g. of the streptococcus and staphylococcus 
aureus, or albus, or of the staphylococcus aureus and albus, 
If we admit the possibility of a specific rheumatic diplococeus 
being a cause of pernicious endocarditis, it is probable that 
it may frequently. be one of the organisms in a mixed infec 
tion, but not be recognized, because it is a delicate organism 
and requires special culture media for its growth, 

It is a remarkable fact that while many observers 
have succeeded in producing endocarditis in rabbits by 
inoculation of pure cultures obtained from a case of pernicious 
endocarditis in man, few have succeeded in producing this 
condition by inoculation of cultures of the streptococens or 
staphylococcus pyogenes obtained from other sources, ¢.g. 
cases of pywmia or septicemia, Cole * has succeeded in 
doing so with cultures derived from puerperal fever and 
peritonitis, as already mentioned. Poynton and Paine t 
mace several attempts with different brands of pyogenic 
organisms, and succeeded in some instances, but the usual 
result was septicwmia and the early death of the inoculated 
animal. Again, though ulcerative endocarditis is met with 
sometimes in cases of septicemia, pywmia, puerperal fever, 
erysipelas, osteomyelitis, etc., it is the exception rather than 
the rule, and we would expect it to be very common were 
the pyogenic organisms mainly responsible fur the disease 
Known as malignant or pernicious endocarditis. It is also 
remarkable that infarcts in this affection so rarely sappurate, 


* Journ. Infect. Diseases, vol. i. No. 4, 1904. 
t Trans. Med, Chir, Soc,, Vol. 85. 
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‘These considerations tend to support the view of Paine 
and Poynton that pernicious endocarditis may in some 
instances be a form of pernicious rheumatism. 

The Pneumococcus.—Pernicious endocarditis is sometimes 
met with in association with pneumonia and pneumococcal 
meningitis, and the pneumococeus has been frequently iso- 
lated from the affected valves. Netter * has written several 
important papers on this subject, and has produced an 
ulcerative endocarditis in rabbits after injury to a valve 
by inoculation of cultures of the pneumococcus. Michaelis f 
has also produced the affection in dogs by repeated inocula- 
tion of cultures of the pneumococeus at frequent intervals. 
Osler, Weichselbaum, Huchard, and many others have 
published eases of pneumococcal endocarditis. 

We must therefore admit the pneumococcus as one of the 
causes of pernicious endocarditis, though, when it is found, 
pneumonia or meningitis is usually the primary disease. 

The Gonococeus—That ulcerative endocarditis can be 
caused by the genococens was first shown by Gluzinski. 
Schedler, His, } Councilman,§ and others have confirmed 
his observations. Harrisj and Johnson have recently 
described two cases of gonococeal endocarditis, and in a 
paper read before the Pathological Society in April, 1905, 
Horder describes a case of malignant endocarditis, in which 
he isolated the gonococcus from the blood during life and 
from the affected valve post mortem. 

Pfeiffer’s Influenza Bacillus,—Some cases of ulcerative en- 
docarditis due to this organism have recently been described. 

Austin has published an account of three cases in 
which he found Pfeiffer’s influenza bacillus in the affected 
valves. Horder** has also published two cases which he 
attributes to this bacillus. 


* B00. Anat,, March, 1886 ; Arch. de Phys., 1886, eto. 

+ Med. Soc, of Berlin, 1895. } Berlin Klin. Wooh., 1892 
§ Amer. Jour. Med. Se., 1893. | Journ. Amer. Phys., 1902. 
{ John Hopkins’ Reports, 1899, ** ‘Trans. Path. Soe., April, 1903. 
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Other micro-organisms which have occasionally been 
found in the affected valves in pernicious endocarditis 
are the bacillus endocarditis griseus of Weichselbaum, the 
bacillus capsulatus of the same author, and the bacillus coli. 

Pernicious endocarditis may occur as a complication in 
searlet fever and smallpox, and in erysipelas, puerperal 
fever, pyemia, septicemia, esteomyelitis, and pneumonia, as 
has already been stated. 

Modes of Infection—The ways in which the miero- 
organisms which attack the valves may obtain admittance 
to the circulation are manifold: by the skin, as in cases of 
open wounds; by the mucous membranes of the pharynx, 
especially the tonsils, or of the intestines; by the genito- 
urinary, and by the respiratory tracts. All, therefore, may 
be, at one time or other, exposed to the attacks of the 
pyogenic microbes, which give rise to this form of endo- 
carditis, but in only a small proportion of cases are the 
endocardial tissues specially susceptible. 

Symptoms and Physical Signs. While it is difficult to draw 
@ hard-and-fast line between simple and pernicious endocar- 
ditis, there are certain clinical features which may be said to 
distinguish the latter. These are prolonged irregular pyrexia 
of a septicarmic type, the occurrence of embolism, change in 
the character of the cardiac murmurs, progressive anemia 
and loss of flesh. Rigors may occur, but are not common. 

The age of the patient is also of importance, Malignant 
endocarditis appears to be a disease of young adult, or 
middle life, and is rare in young children, From an 
analysis of seventeen cases on which I made post-mortem 
examinations during the years 1900 to 1904 at St. Mary’s 
Hospital, I find the average age works out at 34, Curiously 
enough, this almost exactly coincides with the average age 
‘arrived at by Dreschfield from an analysis of cases during a 

_ poriod of four years at the Manchester Infirmary, namely 34}, 

The youngest of the patients in the St, Mary’s cases was 
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16, the oldest 54, and no less than thirteen out of seventeen 
were between the ages of 22 and 45. 

The Temperature.—This may vary considerably. Some- 
times the onset is insidious and the temperature is little 
raised above normal, ranging from 99 to 100, with intervals of 
apyrexia for some days. Later on, as the symptoms become 
more pronounced, the temperature ranges high, and assumes 
a septiceemic type, ranning up to 102, 103, or 104 in some 
period of the twenty-four hours, and dropping to 99 or 100 at 
another. In the final stages, when the patient is exhausted 
by the disease, it is frequently subnormal in the morning and 
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only slightly above normal in the evening. Exacerbations 
of temperature usually mark the occurrence of infarcts, 

The above temperature chart, from the later stages of 
fa severe case, shows the extreme irregularity of tempera- 
ture that may occur. 

There was evidence of infarction of the kidney and spleen 
respectively when the temperature rose to 103° and 104° F. 
at the points marked A and B on the chart. 

Infarction —Infarction of tho spleen will commonly be 
attended with pain in the left hypochondriac region, with 
tenderness of and possibly some enlargement of the spleen. 
Infuret of the kidney is usually marked by pain in the 
loin, followed by hematuria and albuminuria, but these may 
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sometimes be absent, and hematuria may occur as a result 
of nephritis without infarction. 

Of the cerebral vessels, the middle cerebral artery is the 
most common seat of embolism, an embolus being especially 
liable to lodge where it divides into its four main branches 
opposite the island of Reil. 

Hemiplegia may result with aphasia if on the left side ; 
sometimes this may pass off in four to six days from shrink- 
age of the embolus or establishment of some collateral 
circulation. In a case of which the specimen is in the 
St. Mary's Hospital Museum, a man of 23, suffering from 
malignant endocarditis, suddenly became aphasic and lost 
all power in his right side. In five days he had completely 
recovered his speech and almost entirely the power in his 
limbs. Post mortem the embolus was found to have lodged 
in the left middle cerebral artery where it divides into its 
main branches. The embolus had apparently shrunk, and 
did not ocelnde two of the branches. 

Embolism of the superior mesenteric artery may occur, 
giving rise to gangrene of the small intestine, with symptoms 
of collapse and shock followed by profuse melena, 

Embolism of the arteries of the extremities may cause 
pain and temporary numbness with pallor and coldness of 
the limb if a large vessel is blocked, but usually collateral 
circulation is established and the symptoms pass off, 

Aneurysms are occasionally met with as a result of 
lodgment of emboli containing micro-organisms in an artery 
and the destructive action of the toxins of the organisms in 
the vessel wall. They may be multiple or single. In the 
St. Mary’s Hospital Museum is a specimen with thirteen 
aneurysms of the coronary artery of the heart. I have seen 
two instances of aneurysm of the gluteal artery, and one 
‘of the femoral, and aneurysms of the cerebral and various 

other arteries have been described, so that it would appear 
‘that almost any artery may be affected. 
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Infarets in the lung are exceptional, not merely because 
the disease is commonly confined to the left side of the 
heart, but because lodgment of an embolus in a small 
branch of the pulmonary artery, if the valves of the right 
side of the heart are affected, would probably not cause an 
infarct, unless there is in addition extreme pulmonary con- 
gestion from back working. 

Sometimes numerous capillary embolisms occur, giving 
rise to petechise on the skin. 

The Cardiac Murmurs.—The development of a murmur 
in association with a previously healthy valve will, of course, 
give a clue to the condition, but not infrequently the valve 
attacked is already the seat of a previous lesion, and a 
murmur may already be present. Change in the character 
of the murmur should be carefully watched for and noted ; 
it may become softer and weaker, or louder and musical. 
‘The development of a fresh murmur at another orifice should 
also be looked out for. 

Anemia is usually pronounced and progressive, and the 
complexion assumes » waxy and sallow hue. 

The Appetite may remain good and the tongue clean till 
& very late stage in the disease, and gastro-intestinal 
troubles are not usually marked, though diarrhea is often 
present in the septicwemic types. 

Diagnosis —When a cardiac murmur of recent develop- 
ment is present, associated with pyrexia, a high range of 
temperature of an irregular or septicemic type and the 
occurrence of embolism will usually enable a diagnosis to be 
made early in the course of the disease. he persistence of 
the irregular pyrexia, the progressive anemia, the sallow 
complexion, loss of flesh, and occurrence of embolism, will 
afford confirmatory evidence of the malignant character of 
the endocarditis. In young children we frequently meet 
with prolonged subacute attacks of cardiac rheumatism, 
in which a valyolar murmur may be present, associated with 
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pyrexia, lasting many weeks; but im these cases recurrent 
attacks of pericarditis are the rule, and this, with the 
accompanying myocarditis leading to cardiac dilatation, is 
the more serions malady, and is readily recognized It 
would, indeed, seem that in young children we have a type 
of pernicious pericarditis corresponding to the pernicious 
erdlocarditia of adults. 
4 When no murmur exists, or when s valvular mormar of 
old standing is present, in association with pyrexia of anex- 
plained canse, a differential diagnosis may have to be made 
from typhoid fever, septicemia, and acute miliary tuberce- 
losin. ‘Typhoid can, after a week or ten days, be identified 
by the eruption of spots, abdominal symptoms, condition of 
the tongue, and Widal’s reaction. Septicemia, in the 
ordinary sense of the term, may be usually traced to some 
source of septic infection, but inasmuch as pernicious endo- 
carditis is a septicemia complicated by valvular lesion, 
it is out of place to use the term “ differential diagnosis” in 
this connection. In acute miliary tuberculosis, tf we cannot 
discover any old tubercular lesion, we may have to wait till 
definite signs in the lungs or the onset of tubercular 
meningitis disclose its nature. 

Change in the character of a pre-existing murmur, or 
the development of a valvular murmur, and the occurrence 
of emboliam will usually, sooner or later, make clear the 
nature of the malady in pernicious endocarditis. 

Tn the acute cases cultures of micrococii can frequently 
made from 10 cc. of blood withdrawn under aseptic 
fions by a sterile syringe from the median basilie vein, 
into suitable culture media. 
be bore in mind that possibly the rheumatic 
is responsible for a certain number of cases, and 
medin must be selected accordingly. ‘These 
do not flourish in broth or on agar, though 
Grew feebly, but, according to Poynton and 
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Paine, grow best in milk, so this, or blood agar, on which 
Shaw ® finds they grow freely, should be included, 
Prognosis.—The prognosis is, as the name implies, very 
graye. In the acute cases, when the temperature ranges 
high, and embolism takes place early, recovery is rare, aud 
the disease may prove fatal in a few weeks, In the more 
chronic cases of insidions onset, unexpected recovery some- 
times takes place after the lapse of two months or more, 
when the patient seems almost reduced to the last extremity. 
That a certain proportion of cases recover in which severe 
ulceration of the valves has taken place, attended with 
infarction of the kidney or spleen, is demonstrated from 
time to time by post-mortem examinations, in which greatly 
deformed cicatrized yalves or cicatrices on the endocardium 
and old cicatrized infarcts are found some years later. In 
a large group of cases, in which there is no evidence of 
infarction, the lesions found in the valves indicate that 
extensive ulceration and destruction must have taken place 
during the attack of acute endocarditis, The two last- 
mentioned groups could scarcely be classified as “malig- 
nant,” inasmuch as the acute disease did not prove fatal, 
though they were undoubtedly instances of “ulcerative 
endocarditis.” The question of prognosis will therefore vary 
with the degree of virulence of the causative micro-organ- 
ism and tho resistance of the individual, as evidenced by the 
formation of protective substances in the blood, or the reverse, 
‘Treatment.—Various drugs have been tried without any 
appreciable result. Salicylates are useless: salol, sulpho- 
earbolate of soda, and benzoate of soda haye'been freely 
given, but have not proved to be of service, Perchloride of 
mercury, administered freely, has seemed to be efficacious 
in some cases. General tonics, such as iron quinine and 
strychnine, are of most yalue, as they help to maintain the 


* Etiology of Acutc Rhoumotic Foyer, Journal of Pulh aw Bact, 
Deceuber, 1903. 
a 
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strength of the patient, though they wre not in any sense 
a specific remedy. Citric acid may be given with advantage, 
as it reduces the coagulability of the blood by combining 
with the calcium salts, and thereby lessens the tendency to 
formation of clot on the diseased valve and the chances 
of embolism. Possibly thymus gland may be of service by 
stimulating the production of leucocytes. 

Good results have been claimed from time to time by 
various authors from the injection of antistreptococcie 
serum. As the disease may be set up possibly by the 
rheumatic organism, possibly by streptococci, or pneumo- 
cocci, or gonococci, it is obvious that the indiscriminate 
use of a so-called antistreptococcic serum is not rational 
or scientific, even if one were sure that the serum really 
possessed any antitoxic substances, and this we haye as 
yet no accurate means of determining. 


CHRONIC ENDOCARDITIS, 

Under this heading are comprised certain chronic de- 
generative changes in the valves which set in insidiously 
in later life, and are usually associated with degenerative 
changes in the aorta. They are to be distinguished from 
chronic valvular lesions, which are the result of cicatrization 
after an attack of acute endocarditis. 


Morsip Anatomy, 

‘Tho valvos become thickened and opaque and lose their 
elasticity. The aorta is usually dilated and atheromatous. 
The aortic valves are chiefly affected, and though there is 
no actual loss of substance, the rigidity of the cusps, together 
with the dilatation of the aorta, occasions a certain degree of 
incompetence, Sometimes calcareous plates may be present 
in the aorta at the root of the valves, and project into the 
cusps themselves. A certain degree of obstruction may result, 
giving rise toa systolic uortic murmur, but this may be due to 
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roughening of the valves without actual stenosis. The mitral 
valve is affected to a less degree than the aortic, but becomes 
thickened and opaque, and slight incompetence may result. 

Etiology.—Among the recognized causes of chronic 
degenerative valvular lesions are lead poisoning, gout, 
kidney disease, and what Murchison termed lithemia, from 
excessive eating and drinking with defective elimination. 
‘These are conditions associated with high arterial tension, 
involving constant undue strain on the aorta and its valves. 

Valvular change of like character is common in men 
following certain arduous occupations, such as those of the 
miner, collier, blacksmith, hammerman, and soldier, Here we 
haye undue intermittent pressure within the aorta. As was 
pointed out by Clifford Allbutt, Fothergill, and others, in the 
ocenpations mentioned the undue pressure is created by effort 
in a constrained and cramped position, or by work of such 
a character as to require prolonged closure of the glottis 
and fixation of the chest by holding the breath, or by violent 
muscular exertion constantly repeated throughout the day. 

Heredity is an important factor in connection with high 
arterial tension, due to gout or lithwmia, as the tendency 
may be transmitted through many generations. 

‘Age.—Degenerative changes in the valves usually set in 
after middle life, from the age of 40 to 45 onwards, and are 
frequently associated with degenerative changes in the 
aorta or cerebral vessels. 

Tn later life, apart from actual disease, there is a ten= 
dency to thickening, opacity, and loss of elasticity in the 
valves, which in some instances may give rise to a murmur. 

Syphilis may be incriminated in a certain proportion of 
eases, especially where degenerative changes occur early in 
life. 

‘The symptoms and physical signs vary according to the 
valve affected, and are discussed later in the chapters on 
the different valvular lesions. 


CHAPTER VI. 
ETIOLOGY OF VALVULAR LESIONS. 


Acute Endocarditis—This is by far the most common cause 
of valvular lesions. This has already been fully discussed 
in a previous chapter. The acute inflammatory process 
may rapidly impair the efficiency of the valve and render 
it incompetent. Subsequent cicatricial contraction of the 
fibrous tissue formed in the process of repair may still 
further impair its efficiency, or give riso.to progressive 
stenosis, which may result, in extreme cases, in a narrow 
funnel-shaped rigid orifice less than half an inch in diameter. 

Chronic Endocarditis ——Chronic endocarditis is an in- 
sidious affection occurring in middle or later life, usually 
due to high arterial tension, whether from gout, kidney 
disease, or other causes, and intimately associated with 
the degenerative change known as atheroma of the aorta. 
‘The valves become thickened, and lose their elasticity, and 
incompetence usually results from this in conjunction with 
dilatation of the aorta. Syphilis may be a cause, especially 
when atheroma of the aorta occurs early in life, associated 
with degenerative change in the valves, 

Rupture of a Valve.—Rupture of a valve is of rare 
oecurrence, It is usually the aortic valve which suffers, 
and, except as a result of direct violence, the rupture will 
noarly always have been preceded by disease in its 
structure, and by the cause of such disease, high arterial 
tension, The rupture usually takes place during some 
severe muscular exertion, und is attended by great pain 
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in the region of the heart. It may be a complete or partial 
rupture of one of the cusps of the aortic valve, or may be a 
mere slit in it. 

One or more tendinous cords of the mitral valve may be 
found ruptured when this valve has been the seat of disease ; 
but this occurrence can rarely be dated by any recognized 
accession of symptoms, though it must give rise to a con- 
siderable increase in the derangement of the circulation, 

Dilatation of the Orifice of a Valve.—Dilatation of the 
orifice may upset the functional efficiency of a valve while 
the valve itself has not undergone any material change. 
The aortic orifice is less liable to be stretched and enlarged 
than the mitral, as would be expected from the difference 
in the structures surrounding the two. It is only com- 
paratively late in life that the strong fibrous ring at the 
root of the aorta ever yields, and it will then only take 
place as part of a general dilatation of the first part of 
this vessel, the result of atheroma or chronic degenerative 
changes. The usual result is more or less insufficiency 
or regurgitation; but, paradoxical as it may appear, there 
may actually be obstruction as well, the valves being rigid 
and projecting, even during systole, across the dilated 
mouth of the aorta, 

Mitral insufficiency from failure of fairly healthy valves 
to close the orifice is not uncommon. Sometimes the 
orifiee is very much enlarged, admitting four or five fingers 
instead of three, Frequently, however, thore is no stretch- 
ing of the opening, and the valves themselves are un- 
affected, although during life there has certainly been 
regurgitation. Various explanations of this fact have been 
offered. It has been supposed that irregular action of the 
papillary muscles interferes with the accurate adjustment 
of the valvular curtains; and, again, that the papillary 
muscles, being carried by dilatation of the ventricle so far 
from the valynlar ring that the tendinous cords are dragged 
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down too far, do not allow the margins of the yalyes to meet 
during the systole. 

‘The real cause of the imperfect closure of the valves 
is that originally suggested by Donald McAlister." He 
pointed out that an important factor in the valvular 
mechanism is the active contraction of the mitral orifice 
with the systole of the ventricle. We are accustomed to 
imagine that this opening, like the aortic, is surrounded by 
a strong fibrous ring, maintaining its form and patency 
under all circumstances; but this is not the case, as was 
shown by Sibson in dissections and specimens, which 1 had 
the pleasure of assisting him to prepare ; for it was demon- 
strated that the mitral ring of fibrous tissue, taking its 
origin from the central fibro-cartilage of the heart, gradually 
thins out till at the opposite side of the orifice it is practically 
non-existent, There is nothing, therefore, to keep the mitral 
orifice rigid, or prevent it from altering its shape ; hence we 
find that, during systole, the transversely circular fibres of 
the cardiac muscle, by their contraction, cause a narrowing 
of the mitral orifice, and partially close it independently of 
the valves. Such a closure is in effect a part of the 
general obliteration of the ventricular cavity during systole. 
When, therefore, there is dilatation of the ventricle, this 
active constriction of the auriculo-ventricular opening is 
imperfectly performed, and the valve fails to cover the 
whole area of the orifice, 

Mitral regurgitation caused in this way, may occur at 
any period of life, and under very different conditions. The 
eardiac dilatation may be the result of imperfect nutrition 
in advancing years, or of debilitating influences, or it may 
be induced by acute disease, such as enteric fever or acute 
theumatism. Perhaps the most common and important 
cause is anemia; it is most important because of its fre- 
quency in young adults, and because, though curable, it 


* British Medical Journal, August, 1882. 
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is yet liable to be rendered permanent by imprudence 
and neglect. George Balfour has rendered good service by 
calling attention to this condition under the head of 
“Curable Mitral Regurgitation.” Now, although weakness 
of the cardiac muscular fibres, or want of energy in their 
eontraction, is perhaps an essential condition in the pro- 
duction of dilatation, another factor plays an important 
part, namely, high arterial tension. We should not expect 
anemia to he attended with any such state of the circulation, 
but this is very frequently the case in the ordinary type. 

Pernicious anwmia, however, is less commonly attended 
with high arterial tension, perhaps because of the frequent 
intercurrent attacks of pyrexia; for pyrexia, as is well 
known, relaxes arteries and lowers the arterial tension. 

Tt may be remarked in passing, that the low arterial 
tension which accompanies pyrexia probably renders the 
occurrence of dilatation of the ventricle much less frequent 
in acute disease than we should expect as a result of the 
debilitating effect of the accompanying myocarditis or 
“cloudy swelling " of the muscular walls of the heart. 

Mitral incompetence may, further, be a secondary con- 
seqnence of aortic incompetence, through the dilatation of 
the left ventricle. But, unless cardiac debility have a share 
in the production of this dilatation, a comparison between 
it and the dilatation just spoken of is illusory. The one is 
the result of asthenia, the other of over-distension of the 
yentricular cavity; in the one, the contraction of the 
yentricle is never completed; in the other, it is carried 
through energetically. 

Congenital Valvular Affections.—Lesions of one or more 
of the valves of the heart are sometimes found at birth, 
‘They may be the result of a congenital malformation, or 
of endocarditis occurring while the fetus was in utero. In 
the former case the pulmonic yalye is most commonly at 
fault, the lesion being usually constriction of the orifice, 
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and frequently the valvular defect is associated with a 
malformation of some other portion of the heart. In the 
latter case the valves of the right side of the heart usually 
suffer, but those of the left side may also be affected, the 
aortic more commonly than the mitral. 





CHAPTER VII. 
VALVULAR LESIONS. 


YOINTS TO BE CONSIDERED IN STUDYING A CASE OF 
VALVULAR DISEASE—THE PHYSICAL SIGNS—CARDIAC 
MURMURS, THEIR SIGNIFICANCE AS REGARDS THE SEAT 
AND AS REGARDS THE EXTENT OF THE LESION — 
MODIFICATION OF HEART-SOUNDS — THE PULSE, ITS 
IMPORTANCE IN DIAGNOSIS. 


Diseases of the heart are classified as structural and 
yalyular, according. as the morbid change affects the 
muscular walls or the valves. There are, again, functional 
derangements which must be included among the affec- 
tions of the heart. 

The valvular lesions will be first discussed: they 
are what is usually understood by heart disease, and are 
most important because most numerous. We know more 
about them, and can be more certain of their diagnosis, 
thanks to the murmurs to which alterations in the valves 
give rise. We are also in a better position to estimate 
the extent of the lesion, and to give an accurate prognosis 
in valvular disease than in structural. ‘The estimation of 
the obstruction produced by a certain degree of narrowing 
of one or other orifice, or of the amount: of reflux resulting 
from incompetence of a given valve, is a problem of hydro- 
statics capable of solution, but no such definite conclusion 
ean be arrived at, when ii 





ural disease we have to 
form an opinion as to the contractile power and durability 
of muscular fibres in a certain stage of degeneration. 
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Tue Criyican Stupy or Varvorar Disease. 


In studying a case of valvular disease of the heart, 
the following are the points which must be taken into 
consideration :— 

1. The valve affected, and the relative danger attaching 

to the particular lesion. 

2. The actual condition of the orifice and yalye—the 
degree of obstruction or amount of regurgitation to 
which the lesion has given rise. 

3. The origin of the lesion, whether due to acute 
rheumatism, degenerative changes, or other causes. 

4. The degree of soundness and vigour, functional and 
nutritional; firstly, of the muscular substance of 
the heart itself; secondly, of the tissues generally. 
How far, in fact, and for how long compensatory 
changes can be counted upon, In considering this 
question, family history will have an important 
place. 


Looanmation ov THE VALVULAR Diskase.—SIGNIrIcaNcE 
or THE Carprao Murmurs. 


The chief guide in localizing disease in the valves of 
the heart is a murmur, produced, either by obstruction to 
the current of blood when one or other orifice is narrowed 
or ronghened, or by regurgitation of the blood when a 
valve no longer closes perfectly. ‘The term stenosis or 
constriction is employed to denote the condition of an 
orifice which is narrowed, the result of the narrowing being 
obstruction: the term insufficiency or incompetence is 
employed to characterize the state of a valve which fails to 
close the opening it onght to protect, while regurgitation 
or reflux expresses the functional effect. It is well, as far 
as possible, to observe the distinction between the names 
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indicative of structural change and those expressive of 
functional derangement resulting therefrom, but the terms 
“obstruction” and “regurgitation” are in such familiar use 
that they are frequently employed when “stenosis” and 
“insufficieney” would be more exact. 

By means of the murmurs we learn definitely which 
yalye is affected and what is the nature of the affection— 
whether such as to produce obstruction or regurgitation— 
but they fail altogether by themselves to indicate the 
amount of damage which a valve has sustained. A loud 
murmur may be produced by a very slight change, and 
a murmur which is scarcely audible may be indicative of 
extensive destruction of yalyes. Some information, however, 
may be gathered from a careful study of murmurs. 


Diererent Cuaracrers or Murmurs: THem VALUE As 
REGARDS Estimation or THE ExTent os THE 
Varvutar Lesion. 


Murmurs may be compared or contrasted in several 
respects: in intensity, they may be loud or soft ; in duration, 
they may be long or short; they may be blowing, or musical, 
or mixed, rough and vibratory, or smooth. Again, they may 
begin with an accent, or rise gradually to a maximum 
intensity. 

A loud murmur is, on the whole, of less serious import 
than one which is weak and soft. It is, at any rate, 
indicative of force in the heart’s action, and of vigour in the 
movement of the blood; and weakness of the heart con- 
stitutes the greatest of all dangers. Then, again, although 
a rough edge to a large opening in aortic or mitral 
incompetence may generate vibrations which will produce 
4 loud murmur, a mere slit in a membranous valve, or a 
shred of fibrin hanging by one end, is more likely to have 
such an effect. 
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In a case seen with Dr. Parrott of Hayes, a systolic 
mitral murmur, of such intensity as to be heard distinctly 
across a billiard-table, had been present for fifteen or twenty 
years without giving rise to symptoms, until dilatation of 
the heart was induced by extreme over-exertion. Another 
very loud murmur which came under my notice was attended 
with no important symptoms for the several months during 
which the patient was under observation. It was systolic 
aortic, and could be heard half a yard or more from the 
chest, through the man’s clothes. In another case, a 
murmur almost as loud was found, after death, to be due 
to a delicate fibrinous thread at the free margin of one of 
the aortic valves. 

On the other hand, cases are met with in which the 
pulse may indicate serious aortic regurgitation while no 
diastolic murmur can be heard, and a murmur gradually 
develops itself as the patient gains strength and recovers 
from a state of extreme prostration; and it is common in 
mitral stenosis for murmurs to disappear with the super- 
yention of serious symptoms, and to reappear as these are 
abated by treatment. It must not be concluded that a soft 
or weak murmur is necessarily indicative of either a failing 
heart or greatly damaged valve; but a diminution in the 
intensity of a murmur, gradual or sudden, may confirm 
unfavourable indications given by symptoms, 

The character of a murmur—its roughness or vibratory 
character or smoothness—may have diagnostic significance, 
as will be pointed out later, but it does not give any infor- 
mation with regard to the extent of structural change or 
functional derangement. A musical murmur would seem 
to require for its production either a very fine chink with 
thin margins, or a thin membrane capable of vibrating like 
a string, and would therefore seem to be inconsistent with 
“serious disease ; but this cannot be laid down as an absolute 
‘A musical note is often heard in the midst of # blowing 
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murmur or at the beginning or end of such a murmur. A 
long murmur, except in the case of mitral or aortic stenosis, 
is usually indicative of early and comparatively slight dis- 
ease and of efficient action of the heart. A short murmur 
may be innocent of prognostic import, but it is very 
frequently an indication of ruined valves and of a failing 
heart: it may, for instance, indicate that the orifice is so 
patent, say, in aortic insufficiency, that the refluent blood 
passes through it rapidly and with little hindrance ; or in 
mitral disease, that the systole is brief and imperfect, the 
heart being on the point of breaking down. 

The accent at the beginning of a murmur is chiefly 
observed in the regurgitant diastolic murmur of aortic 
insufficiency where it represents the second sound, and it 
is important as showing that the valves still act as a check 
on the reflux of blood from the aorta. It has the same 
significance in a minor degree as persistence of the aortic 
second sound—a yery important fact, which will be fully 
explained later, in the chapter on aortic regurgitation. 

It will thus be seen that the murmurs, while pointing 
out distinctly and certainly what valve is affected, afford ulso 
some information as to the extent of change which has 
taken place, though only of a vague character. 


Mopirication or Heanrt-Sounps. 


The heart-sounds may be modified hy murmurs in 
various ways, A mitral systolic or an aortic diastolic 
murmur may accompany, replace, or follow the sound with 
which it is associated in the cardiac cycle. Generally 
speaking, when the heart-sound is distinctly heard as well 
as the accompanying murmur, the lesion is slight; when, 
on the contrary, it is entirely replaced by the murmur, the 
lesion is probably severe. 

When a mitral murmur follows the first sound at « brief 
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bat appreciable interval, constituting a “retarded systolic" 
murmur, it seems to show that the valves come together 
accurately at first, but fail to remain in apposition through- 
out the whole period of the ventricular contraction. It 
indicates, therefore, that the changes in the valves, and 
consequently the amount of leakage, can only be slight. 
A “retarded diastolic” aortic murmur is sometimes met 
with, but it has not the same favourable significance, 

The first sound in association with the presystolic 
murmur of mitral stenosis may be greatly modified. It is 
not replaced by the murmur, but is usually altered in 
character, becoming short, sharp, and high-pitched. 


Tue Putmontc Seconp Sounv. 


This is usually accentuated to a varying degree in 
mitral affections, owing to increase of pressure in the 
pulmonary circulation. There are two factors instrumental 
in cansing this increase of pressure—obstruction to the 
outflow of blood from the pulmonary veins into the left 
wuricle, due to the mitral lesion; and increased driving 
power of the right ventricle, the result of compensatory 
hypertrophy. The degree of accentuation of the pulmonic 
second sound depends on the degree of pressure in the 
pulmonary circulation: it will thus afford important 
evidence as to the amount of reflux or obstruction caused 
by the mitral lesion, and also as to the state of efficiency 
of the right ventricle. For instance, if in a case of 
‘mitral disease the pulmonic second sound is greatly 
niuated, it will tend to show that the mitral lesion is 
of some severity, and, as confirmatory evidence, we 
uld expect to find hypertrophy of the right ventricle. 
tis, or any intereurrent lung trouble, increasing the 
uction to the flow of blood through the lungs, will 
d to cause still greater accentuation of the pulmonic 













ALTERATIONS IN THE CARDIAC RHYTHM. 95 


second sound, provided that the right ventricle does not 
Ineak down under the strain. Tf in a severe case of mitral 
disease the pulmonic second sound, from being greatly 
accentuated, becomes feeble or much diminished in in- 
tensity, it will indicate, not, of course, that the valvular 
lesion is less, but that the right ventricle is beginning to 
fail. 

The aortic second sound will be accentuated when the 
tension in the systemic circulation is high from any cause; 
it will be altered in intensity and pitch in aneurysm, or in 
dilatation of the sorta. 


Repvprication or Heart-Sounps, 


Reduplication of the second sound heard at the apex of 
the heart indicates that the pulmonic and aortic valves 
do not close synchronously. It is of common occurrence 
in mitral disease, especially in mitral stenosis, when it 
indicates that the pressure in the pulmonary circulation 
has become so considerable as to cause the pulmonic valves 
to close before the aortic. 

Reduplication of the first sound heard at the apex in- 
dicates that the two ventricles do not accomplish their 
systole simultaneously, owing to the fact that one is 
beginning to give way under extra strain imposed on it. 
It is not infrequently met with in advanced aortic stenosis, 
or in cases of high arterial tension, such as results from 
Kidney disease; it will then show that the left ventricle 
is beginning to fail. 


Aurerations ty THE CarpiAo Ruytam. 


Intermission is less frequent than irregularity as a result 
of valvular disease. The particular affections in which 
this deviation from the normal rhythm is most liable to 
occur are aortic incompetence, when it indicates a faltering 
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of the heart's action, and certain functional disturbances 
due to a reflex from gastric troubles. Irregularity is 
very common as a result of mitral incompetence, when it 
is not of serious import, It may also occur in association 
with fibroid degeneration of the heart walls in conjunction 
with general arterio-sclerosis, when the prognosis is grave, 
as death may occur from a syncopal attack, or hemiplegia 
result from rupture of a cerebral vessel. 


THE PULSE. 


INYORMATION TO BE GATHERED FROM THE PULSE AS TO 
tue Navune anp Exrenr or Varyurar Lesion. 


In aortic stenosis the artery will be somewhat small, and 
full between the beats; the initial percussion-wave will be 
slight ond gradual, and the pulso-wave prolonged. ‘This 
modification of the pulse is due to the fact that the blood 
has to pass through a narrowed orifice on its way from the 
left ventricle into the aorta. Hence the impact of the 
systole upon the column of blood in the aorta will be 
diminished, and more time will be required for the passage 
of the contents of the ventricle into the arterial system. 

In aortic incompetence we have the well-known collapsing 
or water-hammer pulse; the artery is large, and empty 
between the beats; the pulse-wave is sudden, forcible, short, 
and ill-sustained, and its cessation is very abrupt. 

‘In mitral stenosis the artery is small, full between the 
beats, with higher tension than would be expected, and the 

_ puilse-wave is long. 

Tn all these three forms of valve-lesion the pulse is 
‘rogular till the heart begins to break down. 

In mitral regurgitation, on the other hand, the pulse is 
irregular, both in force and frequency, if the lesion 
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is at all severe. The pulse-wave is also short, and passes 
the finger rapidly. 

The characteristies of the different types of pulse, as 
brought out by the sphygmograph, are shown in the accom- 
panying tracings. 


FIG. 11.—AORTIC STENOSES, 


710, 12.—AWTIO INCOMPETENCE, 





ro 14. —wrrnaL IXcomreTnxCE, 


In Fig. 11, the pulse of aortic stenosis, it will be seen 
that the wave is of little altitude, and has a sloping 
upstroke, with a rounded top and a gradual descent; that 
is to say, the wave is small, and attains its maximum 
gradually, is persistent or long, and subsides slowly. There 

H 
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is no dicrotie wave, as the conditions necessary for its pro- 
duction, great fluctuation of the blood-pressure and rapid 
contraction of the ventricle, are absent. 

Tn Fig. 12, the pulse of aortic incompetence, the upstroke 
is high, perpendicular, has a sharp top, and falls rapidly ; 
that is, the wave is large, owing to the size of the artery, 
is sudden and rapidly attains its maximum, is yery short 
and rapidly falls. Dicrotism is not altogether absent, but, 
owing to want of the fuleram formed by the aortic yulyes, 
it is much less marked than might be expected from the 
violence of the fluetuations and the rapidity of the systole. 

In Fig. 13, the pulse of mitral stenosis, the upstroke or 
percussion-waye is short, and soon attains its maximum ; 
the wave is long, and is slowly extinguished. Dicrotism 
is absent. 

In Fig. 14, the pulse of severe mitral incompetence, the 
tracing shows that the pulse is very irregular both in force 
and frequency; the wave is short and small, and ill-sustained. 
When, however, the amount of regurgitation is slight and 
compensation is good, the pulse will usually be regular, 

‘The character of the pulse, therefore, affords important 
information as to the nature of the lesion ; while the degree 
in which the special peculiarities are developed, in each 
instance gives some clue to the extent of the valvular 
mischief, The pulse, however, may be modified in various 
ways; for instance, where nortic stenosis co-exists with 
regurgitation, the collapsing and sudden character of the 
regurgitant pulse will, to a great extent, be lost, Such 
modification, when present, is in itself a valuable help to 
diagnosis, as it enables us to say with certainty that there 
is real aortic stenosis, and not merely roughening of the 
aortic valves, either of which might be indicated by the 
presence of a systolic basic murmur. 

Much information may thus be gained from the pulse; 
but the character of the pulse, even when taken in 
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connection with the murmurs, is not sufficient to enable 
us to estimate the degree of obstruction or the amount of 
regurgitation in a given case. Further indications are to 
be obtained, firstly, from the effects on the cavities and 
walls of the heart produced by the mechanical difficulties 
resulting from the valvular imperfections ; secondly, from 
the evidences of obstructed circulation in the lungs or 
system. 





CHAPTER VIL, 


THE IMPORTANCE OF HYPERTROPHY AND DILATATION OF 
THE HEART AS A MEANS OF ESTIMATING THE EXTENT 
OF A VALVULAR LESION—POSSIBLE OBJECTIONS TO THIS: 
VIEW DISCUSSED—EXPLANATION OF THE WAY IN WHICH 
THE DIFFERENT VALVULAR LESIONS GIVE RISE TO 
HYPERTROPHY AND DILATATION : (1) AORTIC STENOSIS ; 
(2) Aonric INCOMPETENCE; (3) MITRAL REGURGITA- 
TION; (4) MITRAL OBSTRUCTION—COMPENSATION. 


Tue most important indications as to the extent of a 
yalvular lesion are to be gathered from its effects on the 
walls and cavities of the heart, resulting in hypertrophy of 
the former and dilatation of the latter. These changes are 
due to the efforts of the heart to overcome the mechanical 
difficulties in the circulation occasioned by the regurgitation 
or obstruction to which the valvular lesion has given rise. 

Hypertrophy and dilatation must be looked upon as 
caused by the valvular lesion, and as affording a measure 
of its extent. The degree of these structural changes is 
aseertained by the increased area of deep cardiac dulness, 
by the displacement and modification of the apex beat, by 
the situation and character of the impulse, and by associated 
changes in the character and rhythm of the heart-sounds; 
the more pronounced these changes, the greater is the 
mechanical difficulty in the propulsion of the blood, and the 
more grave is the prognosis. 

Not that a given degree of hypertrophy or dilatation, 
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or of the two combined, is indicative in all cases of the 
same extent of valvular change. Hach kind of valvular 
disease has its own special form and degree of structural 
change, and comparisons, to be valid, must be made between 
like cases; a degree of hypertrophy and dilatation, which 
would haye little significance in aortic insufficiency, might 
indicate a serious amount of mitral regurgitation; and 
again, mitral stenosis, which has reached a dangerous 
degree, may be attended with less conspicuous structural 
change than a degree of mitral insufficiency which gives 
rise neither to danger nor to inconvenience. It will be 
well, indeed, to exclude mitral stenosis while the general 
question under consideration is argued out. Numerous 
other modifying influences are also in operation, so that, 
while it is generally true that the greater the dilatation and 
hypertrophy, the greater the functional imperfection of the 
valves, the converse statement, that the less the hypertrophy 
or dilatation, the smaller the valvular damage, must not be 
taken without important qualifications. This statement is 
indeed usually true in the absence of serious symptoms, but 
sometimes the very failure of the heart to undergo the 
changes required for the compensation of valvular in- 
efficiency causes severe embarrassment of the cireulation, 
and gives rise to an early fatal termination. 

It is stated by Walshe, and is undoubtedly true, that no 
direct ratio constantly holds good between the amount of 
hypertrophy and valvular change, as ascertained by post- 
mortem examinations, This, however, is capable of explana- 
tion, if we take into account the various cireumstances that 
may modify the development of the hypertrophy, 

Firstly. The age of the patient at the time when the 
lesions of the valves take place is an important factor. ‘The 





enormous hypertrophy and ition sometimes met with 
are produced almost exclusively in early life, when the 


heart is still developing and its muscular substance is 
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capable of active growth; later, the heart loses its adaptive 
eapability in great measure, and thus a valvular lesion 
which, at the age of fifteen or twenty, would be survived 
with enormous hypertrophy, would at forty or fifty prove 
fatal with very little change. 

Secondly. Time is an important clement in the develop- 
ment of hypertrophy, which may take years to reach its 
maximum growth; and it is often very difficult to assign 
adate to the origin of a given morbid condition. For 
instance, of two cases in which the extent of the valvular 
mischief, as seen by post-mortem, is apparently the same, 
in one the heart may be found to be considerably hyper- 
trophied, because the patient did not at once succumb to 
the injury ; in the other there is perhaps little hypertrophy 
but great dilatation, because the difficulty of carrying on 
the circulation increased more rapidly than the power of the 
heart to cope with it, so that death occurred quickly. 

Thirdly, We must take into account the fact that 
different affections of the valves have inherently and 
mechanically different degrees of tendency to the pro- 
duction of structural alterations. For instance, aortic ine 
competence gives rise to enormous hypertrophy of the left 
yentricle, whereas mitral incompetence gives rise to very 
moderate hypertrophy, and uncomplicated mitral stenosis 
to atrophy rather than hypertrophy. 

Fourthly. The mode of life, whether active and accom- 
panied by considerable muscular exertion, or sedentary and 
ded by anxiety and excitement, will be an important 
. The amount of work the heart is called npon 
do will vary in each instance, and the hypertrophy will 

in direct proportion, 
Again, the presence of high tension in the vascular 
will tend to increase the degree of hypertrophy to 
le extent. 
‘The period after the occurrence of the valyular 
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change at which active exertion is undertaken, allowing or 
not allowing the heart to adapt itself gradually to this 
change, will have great influence on the condition of its 
walls and cavities, For example, after endocarditis, which 
has given rise to damage of the aortic or mitral valve, one 
patient has prolonged rest, care, comforts, and change of air, 
so that dilating influences are postponed by the rest while 
the heart is weak and liable to yield, and the muscular 
walls are enabled, by a good state of nutrition, to resist 
dilatation ; another must return to work, or is allowed to 
exert himself before the heart has recovered from the effects 
of the illness, and its badly nourished fibres give way and 
permit of dilatation, which will be followed later, if the 
patient lives, by hypertrophy. 

We haye in the above conditions the quota of causation, 
beyond the mechanical difficulty at the valves, which 
explains the variation observed; and it will be evident, 
from these considerations, that an unvarying direct ratio 
between the valvular and structural changes is not to 
be looked for, and that its absence furnishes no valid 
objection to their standing in the relation of cause and 
effect. 


MecuanisM or Causation of Hyrertrorny IN THE 
Dirrerent Vanvorar Dtsea: 1s Brnerroran 
Errects. 





Aortic Stenosis,—‘Tuking first the most simple case, If 
the constriction of the aortic orifice is sufficient in amount 


to give rise to mechanical obstruction to the flow of blood 





through it, there must either be increase in the propulsive 
power of the heart, or a slowing of the circulation ; for it 
is obyions that the same force will not propel the same 
amount of blood in the same time through a narrowed 


orifice as through one of normal size. We find, however, 
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that the rate of circulation is maintained, the increased 
power necessary to drive the blood through the narrowed 
orifice at a more rapid rate being gained by hypertrophy 
of the heart, which takes place to a degree necessary to 
overcome the obstruction. This is a simple illustration of the 
physiological law, that increased functional activity gives 
rise to increase of structure. Tf the hypertrophy did not 
take place, there would be a slowing and finally a standstill 
of the circulation. 

Aortic Insufficiency.—In this lesion a certain proportion 
of the blood driven into the aorta at each systole returns 
into the ventricle through the leaking valves; conse- 
quently, in order that the same rate of circulation may be 
maintained, there must be either an increase in the number 
of heart-beats per minute, or an inerease in the quantity of 
blood expelled by the ventricle at cach contraction. Mere 
augmentation of the force of the systole would not answer 
the requirement: for instance, if five ounces of blood are 
driven into the aorta at each systole, and one ounce re- 
turns, the normal supply of blood would obviously not be 
maintained by propelling the five ounces more forcibly ; 
what is needed is that six ounces of blood should be driven 
into the aorta, so that when one ounce has regurgitated 
into the ventricle, five ounces would still remain in the 
arterial system. This requirement is met by an increased 
capacity of the left ventricle, which is the primary com- 
pensatory change taking place in aortic insufficiency, 
Increased capacity is, in other words, dilatation. In this 
instance, therefore, dilatation of the left ventricle, which 
under other conditions is injurious, is actually a beneficial 
und conservative change when reinforced by hypertrophy, 
‘and this we shall see is a natural sequence. 

It is true there is no direct provocation to hypertrophy in 
the shape of increased resistance to the blood-flow ; but there 
is a call for increased exercise of force in the additional 
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quantity of blood to be projected from the ventricle into 
the aorta at each systole. Further, the total internal area 
of the walls of the ventricle is greatly increased owing 
to the increase in its capacity, while the same pressure is 
exerted on each square inch during systole, hence the 
amount of force to be exercised by the muscular walls of 
the heart must be proportionately augmented. ‘These two 
causes give rise to the hypertrophy present in so remark- 
able a degree in aortic regurgitation. 

Tt must not be supposed that, because the dilatation which 
takes place in aortic regurgitation is compensatory and 
necessary, this is a sufficient explanation of its occurrence. 
It is produced in the following way: During diastole, the 
most defenceless period of the heart in the cardiac cycle, 
when the muscular fibres are in a state of relaxation, the 
ventricle is exposed to a double distending force. Firstly, 
the entry of blood from the left auricle and pulmonary 

. veins ; secondly, the backward rush of the blood from the 
aorta: the greater the amount of the regurgitation, the 
greater will be the distending force, and consequently 
the greater the dilatation of the left ventricle. This dila- 
tation, however, is a totally different thing from the dilata- 
tion which is sometimes met with as the result of structural 
change and degeneracy of the muscular walls of the heart : 
in the latter case, the walls yield because they are in- 
herently weak, and the effect on the circulation is dis- 
astrous, a gradually increasing stagnation from deficient 
wis @ tergo; in the former case the walls yield, not because 
they are weak, but because they are subjected to an 
abnormal distending force while in a condition of relaxation 
and least able to resist it; ultimately, when this dilatation 
is backed by hypertrophy, the effect on the circulation is 
heneficial, since it neutralizes, more or less completely, the 
tendency to stagnation produced by the regurgitation. 

When, however, aortic regurgitant disease is set up late 
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in life from degenerative changes in the valves, there is 
frequently also degeneration and consequent weakening of 
the muscular substance of the heart; then, owing to the 
inherent weakness of the walls of the heart, the dilatation 
due to the aortic regurgitation will be excessive, unless 
the ease is cut short by sudden death, and, as there is 
little chance of sufficient compensatory hypertrophy taking 
place, the condition will be one of distress and danger, if 
the regurgitation is extensive. 


Mirrat Regurerratioy aNp Mrrrat Onsrrverioy. 


In affections of the mitral valve the effects of the 
derangement of the circulation due to the lesion no longer 
fall mainly on the left ventricle, but primarily on the left 
auricle and lungs, and eventually on the right ventricle. 
‘The left auricle in mitral lesions corresponds in its relation 
to the current of blood to the left ventricle in aortic lesions ; 
hence, by analogy, in mitral regurgitation, we should expect 
to find hypertrophy and dilatation, and in mitral obstruction 
marked hypertrophy of the left auricle. ‘This is what occurs 
to a certain extent, but as the auricle is thin walled and 
poor in muscular substance, it is impossible for it to take 
on hypertrophy and compensate for the mitral lesions in 
the same way that the ventricle does for aortic lesions; 
it may, indeed, be distended so as to form a thin walled 
sac of considerable size. ‘The result is that the burden of 
the work of compensation is thrown on the right ventricle 
by back pressure through the pulmonary circulation, which 
thus becomes the channel through which the effects of the 
mitral regurgitation or obstruction are transmitted from the 
left auricle to the right ventricle. We find, therefore, 
that the right ventricle undergoes hypertrophy and dila« 
tation as a result of mitral lesions, while the pressure 
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in the pulmonary circulation, the connecting channel, is 
enormously increased. 

Tt thus comes to pass that the right ventricle, by the 
additional foree it gains from hypertrophy and the ad- 
ditional capacity it gains from dilatation, aids in supplying 
the left ventricle with blood, and in neutralizing the dis- 
turbing effects of mitral lesions on the circulation; for the 
increased pressure in the pulmonary system and left auricle 
will send the blood more rapidly through a constricted 
orifice in ease of mitral stenosis, and will resist the regur- 

itation in mitral incompotence. 


Driavarion or THe Leer Vexrrrore 1x Miran 
IncomrrtENce. 


A certain limited amount of dilatation and hypertrophy 
of the left ventricle, as well as of the right, takes place 
in mitral incompetence, the explanation of which is as 
follows : 





During diastole, in consequence of the increased pressure 
in the pulmonary circulation and left auricle, the blood 
will rush through the mitral orifice with greater force and 
rapidity than normal ; hence the pressure on the walls of 
the left ventricle will be greater than normal, and the 
muscular fibres, being relaxed and defenceless, readily yield 
to the extra distending force: in this way some degree of 
dilatation results. Then as the dilatation increases the 
area of ventricular wall exposed to pressure, it increases 
also the amount of work to be done in systole, and thus 
creates a demand for hypertrophy, which also takes place 
to a moderate extent. 

Tn mitral stenosis, thongh there is increased pressure 
in the pulmonary circulation which would tend to cause 
dilatation of the left ventricle during diastole in the same 
way as in mitral incompetence, the mitral orifice, being 
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narrowed, does not allow a volume of blood, sufficient to 
exert a distending force, to pass through ; indeed, in severe 
cases, the constriction may be so great that the ventricle 
has never time to fill during diastole, so that it tends rather 
to decrease in size than dilate, and there will be no demand 
for hypertrophy. 

In incompetence of the mitral valve, therefore, the amount 
of hypertrophy and dilatation of the right ventricle and 
the degree of pressure in the pulmonary cireulation are 
among the most important indications of the extent of the 
lesion. 

In mitral stenosis this holds good up to a certain point, 
but the changes in the right ventricle are not so safe a 
guide, since the dilatation and hypertrophy sometimes 
appear to be restricted in extent by the absence of accom- 
panying changes of a similar character in the left ventricle, 
which remains yery small. 


CoMPENSATION, 


It has thus been seen that dilatation and hypertrophy 
of the left or right ventricle or of both are a necessary 
consequence of valvular disease of any severity, if the 
patient lives, and the mechanism of their production has 
also been discussed. These changes in the cardiac walls 
are spoken of as compensatory, that is, they are changes 
which must take place to enable the heart to cope with 
the extra work thrown upon it as a result of the valvular 
lesions ; in the case of aortic disease it is the left ventricle, 
in the case of mitral lesions the right ventricle, more 
“especially, which undergoes compensatory changes. Com: 
is said to be established when the hypertrophy 
d dilatation, the former especially, have so far developed 
at they neutralize the disturbing effects on the circulation 
the valvular lesions would otherwise produce, and 
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enable the patient to live his ordinary life without dis- 
comfort, and without any marked symptoms. 

When compensation is imporfect, the symptoms incident 
to the valvular disease from which the patient is suffering 
will present themselves more or less readily under moderate 
exercise or exertion, their severity varying inversely with 
the degree of compensation established. 

For instance, a boy who is allowed to go about imme- 
diately after he has contracted a valvular lesion of some 
severity, and is suffering, say, from aortic incompetence, 
will be extremely short of breath, and incapable of walking 
any distance, will have attacks of severe pain in the priv 
cordium, and perhaps fainting fits, one of which may prove 
fatal; whereas the same patient, if he is kept at rest till the 
compensatory changes have had time to develop, will be 
able to take moderate exercise comfortably and go about 
his work free from pain or respiratory distress, though he 
may be incapable of any prolonged or violent exertion. 

In mitral disease dyspnoea, cyanosis, and edema of the 
lower extremities are among the earlier symptoms of failing 
compensation. In the later stages one of the most impor- 
tant guides as to the state of compensation is the size of the 
liver. When this organ becomes engorged and enlarged, 
owing to obstruction to the flow of blood from the inferior 
vena cava to the right auricle, it will indicate that the 
right ventricle is unable to cope efficiently with the in- 
creased pressure in the pulmonary circulation caused by 
the mitral lesion, and consequently that compensation is 
imperfect. A further indication will be pulsation and 
fulness of the veins of the neck, which may sometimes be 
seen to fill from below. The liver may attain a consider- 
able size, extending below the umbilicus, and may even- 
tually pulsate when tricuspid regurgitation has become 
established. 





CHAPTER IX. 
AORTIC STENOSIS. 


MORBID ANATOMY AND BTIOLOGY—THE MURMUR OF AORTIC 
STENOSIS—CONDITIONS OTHER THAN AORTIC STENOSIS 
WHICH MAY GIVE RISE TO SYSTOLIC AORTIC MURMURS 
DIFFERENTIAL DIAGNOSIS OF MURMURS—ESTIMATION 
OF EXTENT OF LESION BY MEANS OF THE MURMUR, 
THE CHANGES IN THE HEART AND THE PULSE— 
PROGRESS OF THE DISEASE: SYMPTOMS—PROGNOSIS— 
TREATMENT, 


Tus first valvular change to be considered will be aortic 


stenosis. This is the least.common of the valvular affections 
of the ehsiies! the heart, as shown both by post-mortem 
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of the mouth of the aorta is almost 
in the valves, the cusps of which 
from cicatricial contraction of fibrous 
with rounded and thickened 
which does not permit them to fall 
of Valsalva before the current of 
ore, Of u circular orifice of the same 
there is a roughly triangular 
area, formed by the edges of the 
tion may render the valves 
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still more rigid and deformed. Sometimes adhesions take 
place between damaged valves at the angle in which they 
meet, so that a narrow funnel-shaped orifice results, This 
condition may be left by endocarditis, whether rheumatic 
or occurring in the course of scarlet fever or other bacterial, 
infection of the valves. Or the valves may be deformed 
by atheroma or chronic degenerative changes, which destroy 
their flexibility, cause puckering and contraction of their 
margins, and lead to calcareous deposits in their substance. 

It is also possible that by dilatation of the ring at the 
root of the aorta, a slight and unimportant obstruction may 
be produced ; valves, not themselves greatly diseased, being 
so put on the stretch that they cannot fall back, but remain 
as an obstacle to the stream of blood. 


Puysican Siens. 


The characteristic physical sign to which aortic stenosis 
gives tiso is a murmur systolic in time which usually bas 
its maximum intensity in the second right intercostal space 
close to the sternum, in the so-called aortic area. All 
systolic murmurs heard over this area do not, however, 
necessarily imply actual obstruction of the aortic orifice, 
but may have other significance. 

The Murmur,—'The systolic aortic murmur, as is indicated 
by its name, is heard during the systole of the left yentricle, 
and is produced by the rush of blood through the obstructed 
aortic orifice from the ventricle into the aorta. Its 
commencement coincides in time with the first sound 
of the heart, and may either accompany or replace it, 
and it may begin with a burst or accent, or gradually, 
The duration of the murmur yaries; it is usually long, 
sometimes occupying the entire interval between the first 
and second sounds, which interval may be prolonged, but it 
may be short, It is audible over the sternum at the level 
of the third intercostal space, but is most distinct just 
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outside the right edge of the sternum in the second space, 
or sometimes over the third costal cartilage, at which point 
on the surface the aorta comes from under the pulmonary 
artery, and nearly touches the anterior wall of the chest. 
Tt is conducted upwards, as the phrase is, along the right 
side of the sternum to the right sterno-clavicular articu- 
lation, where it is distinctly audible, and it is also heard 
over the carotids in the neck and occasionally over the 
thoracic aorta along the spine. It is frequently heard along 
the right margin of the sternum lower down, sometimes 
to the fourth or fifth space right or left of the sternum, 
more especially when the aorta is dilated and elon- 
gated, and it may have its maximum intensity over the 
sternum near its left edge at the level of the third rib or 
space, ic, immediately over the aortic valves. This, however, 
is not common, as the root of the aorta is deeply seated in 
the chest, and has, between it and the surface, the conus 
arteriosus of the pulmonary artery. The murmur is lost 
over the right ventricle, but is again audible, as a rule, at 
the apex, being conducted to this point by the wall of the 
left ventricle. This murmur may be loud—sometimes 
extremely loud—and when this is the case, it may be heard 
all over the chest behind, as well as in front, or it may be 
comparatively soft; it is often rough and vibratory, more 
rarely, croaking in character, but it may be smooth and 
blowing, or musical. Occasionally it is accompanied by a 
systolic thrill felt in the second or third right space, or in 
both close to the edge of the sternum. 

Causes other than Aortic Stenosis which may give rise to 
@ Basic Systolic Murmur.—Such a murmur in one or other 
of its yarieties may be due to several causes, which will 
now be enumerated. 

1. Anzmia may be mentioned first. It is not well 
understood how it is that this condition gives rise to 
‘murmurs, but the fact is exemplified by the venous hum 


AORTIC STENOSIS, 113 


heard in the neck, by pulmonic and mitral murmurs, and 
also, though less commonly, by a systolic aortic murmur. 
‘This murmur is rarely rough or loud, but it is often distinct 
and audible along the edge of the sternum upwards to the 
sterno-clavicular articulation, and in the neck. It accom- 
panies the first sound, and does not substitute itself for it. 
Hemie murmurs are commonly multiple, which renders 
their diagnosis more easy. 

With the hemic aortic murmur may be grouped the 
murmur of similar character, sometimes accompanying or 
following acute febrile disease of long duration, such as 
rheumatic fever and typhoid fever, although it is not certain 
that the causation is exactly the same. A systolic mitral 
murmur is more common, and is usually present as well as 
the aortic murmur. Such murmurs may perhaps be attri- 
Inted to a temporary loss of tone of the heart and vessels. 
They usually disappear as the patient regains health and 
strength. 

2. Mere roughening of the orifice or valves, of impaired 
flexibility of the latter, slight congenital malformation, 
fenestration of one or more of the cusps, a shred of fibrin 
hanging from the edge of a valve, may give rise to a loud 
systolic murmur without offering any appreciable obstruc- 
tion to the course of the blood. 

3. An aortic murmur may be produced by acute or sub- 
acute aortitis, a rare and obscure disease which may be 
suspected when, with a murmur not previously known to be 
present, there are irregular pyroxia, dull sub-sternal pain, 
and rapid and apparently unaccountable failure of the heart. 

4. Dilatation of the aorta just above the valves, the 
orifice and valves remaining unchanged, produces a murmur, 
The fibrous ring at the root of the aorta, which gives attach- 
ment to the muscular fibres of the ventricle, and supports 
the semilunar valves, is extremely strong, so that it does 
not readily give way and allow the orifice to be enlarged, 

1 
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Int the sorte just above the ring is prone to dilatation, and 
the blood passing through an opening of normal size into a 
Jarger cavity beyond is thrown into eddies, the vibrations 
attending which produes the sound heard as a murmur. 

In none of these conditions is there stenosis of the 
«orifice, or obstruction to the stream as it issnes from the 
henrt; the condition last mentioned has dangers of its own, 
Imt they do not arise from aortic obstruction, 

Differential Diagnosis of Basie Systolic Murmurs.—It 
ln clear that the first point to be ascertained when a 
systoli¢ murmur iv present is, whether it indicates the 
oxiatence of obstruction or not. In this we shall be greatly 
asninted by the history, aspect, and age of the patient. 
Wo should, for oxample, suspect that the murmur was 
homie, and not produced by obstruction if the patient 
were © young and anomie girl, or if it were first heard 
‘luring convalessence from an acute illness, more especially if 
slmnilar blowing murmurs were heard at other valves as well. 

‘Tho history of an attack of rheumatic fever would, on 
the other hand, favour the conclusion that the orifice was 
notually narrowed, 

A systolic murmur over the aorta, appearing after middle 
of in advanced Life, or discovered for the first time at 
will neldom be due to actual narrowing of the 
but will be caused by roughness or rigidity of the 
by dilatation of the aorta above the valves with 
irrogularitios in its walls Fortu- 
wecond sound is of very great assistance 
the point. Under the condition just 
will almost certainly be undaly loud and 
coexisting high arterial tension, while 
‘the intensity of the second sound in two 
present in the valves impairing their 
Ry tho lees endklon recoil hich follows 
of the arterial system. Prolonged 
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observation of cases of high arterial tension from gont, lead 
poisoning, renal disease, or other causes in advanced life, 
will not unfrequently afford the medical attendant the 
opportunity of noting the first appearance and gradual 
development of a murmur over the aorta in addition to the 
accentuated second sound. 

The loudness or character of the murmur, or the extent 
to which it is conducted along the aorta, does not give us 
much help. Hemic aortic murmurs are usually soft and 
smooth, but so also may murmurs be which are due to 
extreme narrowing. It has been stated by some that when 
the margins of the thickened valves are smooth and rounded 
there may be no murmur in spite of considerable narrow- 
ing; but if the fact be true, the explanation can scarcely 
he accepted, since it is not the friction of the blood against 
the valves as it passes over them which generates sonorous 
vibrations, but the eddies produced by the passage of the 
blood through a small orifice into a large channel. A 
more probable explanation is weakness of the ventricle and 
languid propulsion of the blood which may render the 
murmur weak or inaudible; thus the gradual enfeeblement 
and ultimate disappearance of a systolic aortic murmur may 
be a serious prognostic indication. The loudest murmurs, 
such as haye already been mentioned, are most frequently 
produced by rigidity or deformity of one or more of the 
cnsps or by a caleateous deposit in the valve, or some- 
times by a delicate band stretched across a part of the 
orifice, but it would not be safe to conclude that all loud 
murmurs are harmless, All we can safely infer is that a 
long, loud murmur indicates a vigorous ventricular systole 
which is a good prognostic element. 

It is thus evident that from the murmurs alone it may 
be impossible to make a certain diagnosis of aortic stenosis, 
and still less to estimate the amount of the constriction, 

The Heart ; Estimation of Degree of Stenosis by Degree of 
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Cardiac Hypertrophy—We turn, then, to the condition of 
the heart. If there is actual obstruction its existence will 
be betrayed either by the changes in the walls and cavities 
which are required in order to overcome it, or by some 
evidences of derangement in the circulation. 

The change by which aortic obstruction will be over- 
eome will be more or less pure hypertrophy of the left 
ventricle, This does not bring the heart to the gigantic 
size which it reaches as a consequence of aortic regurgi- 
tation. The apex beat will be lower than the normal 
position by an intereostal space, or perhaps more, but it 
will not be greatly displaced outwards; it will be a well- 
defined and deliberate push of no great violence. The 
first sound here will be dull and prolonged, and not very 
loud; perhaps accompanied by a murmur which may be 
mitral, but most commonly is, in the early period of the 
disease, the aortic murmur conducted to the apex by the 
walls of the left ventricle. The other sounds will present 
nothing remarkable, except that the aortic second sound 
will be weak. If we get such evidence of hypertrophy of 
the left ventricle as this, ic. the downward displacement 
and definite push of the apex with a prolonged first sound, 
in a young person without kidney disease, together with 
a systolic aortic murmur, there can be no hesitation in 
inferring stenosis of the aortic orifice. At and after middle 
age it would be necessary to consider whether the hyper- 
trophy might not have been produced by long-continued, 
antecedent resistance in the peripheral circulation and high 
arterial tension ; but in this case the apex would usually be 
less defined, the first sound louder and less deliberate, and 
the aortic second sound much accentuated. When aortic 
ineompetence has preceded the stenosis, as is often the case 
when it is due to acute endocarditis, the left ventricle will 
attain a greater size by reason of the previous dilatation to 
which hypertrophy has succeeded, 
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The Pulse—Almost more important than the hyper- 
trophy of the left ventricle will be the character of the 
pulse. The orifice being narrowed, the blood discharged 
from the yentricle will require more time to pass through 
it, and the pressure in the arterial system will not at once 
rise to its maximum ; in other words, the so-called percus- 
sion element of the sphygmographic trace will be weakened 
and the pulse wave will be long and slow, not striking the 
finger or lever abruptly and vigorously, but raising it gradu- 
ally. The artery will, for the most part, be small and full 
between the beats of the pulse, A large sudden pulse is 
incompatible with aortic stenosis unaccompanied by regur- 
gitation, and when it is a question whether or not an aortic 
systolic murmur is due to obstruction at the orifice, the 
pulse becomes the most certain criterion to which we can 
appeal; if there is an apparent contradiction between the 
indications of the heart and those of the pulse, the latter 
must dominate. 

For instance, if with a systolic and diastolic aortic 
murmur and a hypertrophied heart, the pulse is large, 
sudden and collapsing, we shall infer that there is no real 
stenosis of the aortic orifice; if, on the other hand, the 
pulse lacks these features characteristic of aortic incom- 
petence, we shall conclude that there is aortic stenosis 
whieh has interfered with their development; and we shall 
estimate the degree of stenosis from the extent to which it 
has modified the pulse. 

‘A systolic murmur heard oyer the aortic valves and 
along the aorta will not, in the absence of cardiac hyper- 
trophy and the long, small pulse described above, indicate 
stenosis of the aortic orifice, and even when there is hyper- 
trophy, if the pulse is large, short and abrupt, there can be 
no real narrowing. 
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Errects or Tae Dispase: Symptoms. 


When the constriction is moderate in amount and is a 
result of endocarditis, in a young subject the heart will 
usually undergo hypertrophy sufficiently to overeome the ub- 
struction, and no serious or troublesome symptoms will arise, 
In severe cases there may be dyspnoea and anginoid pains. 
There is a tendency for the constriction to increase, and 
when this is so considerable as to have given rise to great 
hypertrophy of the left ventricle, the latter is sure to give 
out sooner or later. As a consequence of the deficient pro- 
pulsive power resulting therefrom, there will be a tendency 
to systemic stagnation, and as a result of the incomplete 
emptying of the ventricular cavity in systole, there will be 
insufficient room for the whole contents of the left auricle 
in diastole, and consequent back pressure through the left 
auricle and pulmonary circulation. Mitral incompetence 
may ensue as a result of the giving out of the left 
ventricle, but there will also be other injurious influences 
at work which may give rise to regurgitation in the 
following way; ‘The pressure in the ventricular cavity 
will be greatly increased owing to the powerful contraction 
of the muscular walls, which is necessary to overcome the 
obstruction at the orifice ; as a consequence of this, there is 
a constant and severe strain upon the flaps of the mitral 
valve and the chord tendinew, so that eventually they 
become stretched or give way, and mitral incompetence 
results, or chronic degenerative changes may take place, 
leading to thickening and contraction of the valves and 
cords, It will thus be seen that in aortic stenosis of any 
severity there is little chance of the mitral valve escaping 
damage in the long run, and if it has at the outset been 
injured by the same attack of endocarditis which gave rise 
to the aortic mischief, the outlook is far more serious, The 
barrier formed by the mitral valve being thus broken 
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down, the door is open to backward pressure through the 
auricle, which will take effect upon the pulmonary circula- 
tion und right ventricle. It has been said by some that 
timely yielding of the mitral yalye acts as a safety. valve, 
as tricuspid regurgitation is supposed to do for the right 
ventricle, preventing sudden death through over-distension 
and consequent paralysis of the left ventricle. This view 
does not commend itself to my judgment, and must, in the 
nature of things, be purely hypothetical, ‘There can be no 
doubt that the establishment of mitral regurgitation marks 
a downward step and renders the prognosis grave. The 
obstacle to the outflow of blood from the ventricle, which 
hus given rise to the whole train of consequences, remains 
irremovable, and the setting in of mitral symptoms marks 
the failure of compensation. 


Prognosis. 


Nearly all authors concur in making aortic stenosis the 
least dangerous of the valvular affections, and on a priori 
considerations such would seem to be probable; but this 
conclusion will scarcely seem quite secure if the cases of 
systolic aortic murmur without actual narrowing of the 
asion of all cases in 





orifice are eliminated. Just as the in 





which a systolic aortic murmur is heard makes aortic stenosis 
apparently the most frequent valvular disease, while on 
post-mortem evidence it is seen to be the least common, so 
the dilution of the death-rate by the cases in which no 
real narrowing exists makes it appear to be the least fatal. 
The relative danger of real stenosis cannot be estimated 
with confidence, but it is certainly greater than has been 
supposed, and though, perhaps, it is not so serious as aortic 
inevmpetence or mitral stenosis, it is more so than mitral 
incompetence. The average age of the eases of this disease 
in the post-mortem statistics referred to in the chapter on 
prognosis was about forty, and would have been higher had 
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deaths by intercurrent independent disease been excluded. 
The age of the oldest patient among these, however, was 
fifty-three; this would bear out the above statement that 
aortic stenosis must be looked upon as more dangerous 
than mitral incompetence, of which numerous examples are 
known to have reached the age of seventy. 

There is no risk of sudden death as in aortic incompe- 
tence, and there is little danger as long as the patient is free 
from symptoms; but when once dropsy has set in from back 
pressure due to dilatation of the left ventricle, there is 
a smaller possibility of recovery than in other valvular 
affections. For when the left ventricle has given way 
under the resistance it encounters, it has little chance of 
regaining its normal condition, since the resistance persists 
undiminished, and there is no other compensatory influence 
which can be called upon. Further, if the break-down 
occurs after middle life, it is probable that degenerative 
change is taking place in the hypertrophied left ventricle, 
which will render the prognosis still more unfavourable. 

In regard to this it must be borne in mind that at and 
after middle age, a systolic aortic murmur appearing for the 
first time may be indicative of degenerative change, and 
obstruction is the smallest of the dangers to which degenera- 
tive change in or about the root of the norta may give 
rise, The loss of flexibility in the valve which gives 
rise to obstruction may permit of regurgitation, Again, 
the degeneration may affect one of the sinuses of Valsalva 
and produce aneurysm here, or may implicate the orifice 
of the coronary arteries, and by cutting off the supply of 
Dlood lead to fatty change in the walls of the heart, Any 
murmur at the aortic orifice, then, in an elderly person, 
must be looked upon as a possible forerunner of serious 
disease, though I have known of cases in which a rough 
systolic murmur has been present for upwards of ten years 
without any serious symptoms arising, 





AORTIC STENOSIS. at 


TREATMENT. 


In regard to the treatment of aortic stenosis, there is 
little to add to what has been said on the treatment of 
valvular disease in general. We cannot hope to rectify the 
constriction which has already taken place, and can do 
little to modify the process of narrowing, which may be 
going on as a result of cicatricial contraction, or adhesion 
of the valvular curtains, after acute endocarditis has 
subsided. When, however, the valves are being damaged 
by a chronic inflammatory process due to syphilis, benefit, 
may be sometimes obtained by the administration of large 
doses of iodide of potassium. 

Supposing the contraction of the aortic orifice to have 
reached a certain point and become stationary ; the dangers 
likely to arise out of this condition will be, at an early 
period, an imperfect degree of compensatory hypertrophy 
and later degeneration of the hypertrophied muscular wall, 
with, in both cases, secondary dilatation of the left ventricle. 
From this, mitral incompetence may result, and subsequently 
tight ventricle failure with its train of symptoms of venous 
obstruction. 

‘The hypertrophy is usually sufiicient in the first instance, 
as tho contraction of the orifice takes place slowly, so that 
the structural increase can keep pace with it, provided that 
the patient is a young subject. A moderate degree of 
constriction may therefore exist for years without apparently 
affecting the health or well-being, or interfering with 
ordinary occupations, giving rise to no symptoms except 
perhaps shortness of breath and prwcordial, pain on too 
great exertion. Even considerable stenosis is not incom- 
patible with moderate exercise and work and apparent 
health. 

Exceptions oceur when the patient is weak and anemic, 
either as a result of protracted illness, or from other causes, 
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and nutrition being poor, the hypertrophy is inadequate 
and accompanied by dilatation. In such cases prolonged 
rest may be of great service, 

Secondary dilatation and break-down of the left ventricle 
is to be averted by carefully avoiding over-exertion, fatigue, 
and anxiety, and by attention to general health. Modera- 
tion in food and drink is necessary, as the amount of 
exercise which can be taken is limited, and anything that 
may lead to high arterial tension and increased peripheral 
resistance is especially to be guarded against. ‘Tonics may 
be given when required, and anzemia is to be combated by 
all means in our power. The protracted administration of 
digitalis is of very questionable utility. When the left 
ventricle has begun to give way, and symptoms of back- 
ward pressure through the lungs and embarrassment of 
the right ventricle supervene, then digitalis and similar 
remedies will be of service. If, however, these symptoms 
have come on insidiously, and are not traceable to over- 
exertion, chill, or any definite cause, drugs will rarely be 
able to improve materially the condition of the patient or 
postpone for long the fatal termination, 

When the hypertrophied walls of the heart have begun 
to undergo degeneration, and there is precordial pain and 
oppression, the administration of nitro-glycerine and nitrites, 
or the nitrates of erythrol and mannitol, by diminishing the 
arterio-capillary resistance, and thus relieving the stress 
on the left ventricle, will often afford the heart distinct 
relief, and produce a general amelioration of symptoms. 
These drags may be given at the sume time with digitalis. 

On the other hand, I have more than once known aconite, 
given with a similar object, completely overthrow the 
compensation established by hypertrophy, and cause rapid 
cardiac dilatation, with frequent weak and small pulse 
accompanied by pallor and cold sweats. 
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Erronoey, 
Tue commonest cause of this affection in childhood and 
early adult life is acute endocarditis. As the clinical 
features of aortic incompetence which develops in later life 
from other causes, differ materially, discussion of these 
will be deferred till later on in this chapter. 


Puysican Stens. 
The Diastolic Murmur—The diagnostic sign of this con- 
dition is a murmur produced by the backward rush of the 
blood from the aorta into the left ventricle during its 
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diastole. Two forces will be at work in its production—the 
suction action of the ventricle, and the pressure in the 
arterial system generally and in the aorta in particular, due 
to the elastic recoil of the walls of the great vessels, The 
cause of the murmur is not necessarily roughness or irregu- 
larity of the valves or orifice ; it may be due partially or 
entirely to the vibrations generated by the passage of liquid 
through a constricted point in a channel, into a large cavity 
beyond. 

The seat of production of the murmur being the valves 
which encircle the root of the aorta, the point on the 
surface of the chest immediately over and nearest to the 
origin of the sound will be close to the left margin of 
the sternum at the level of the third cartilage ; but it is not 
always here that the murmur is best heard, as the conus 
arteriosus of the pulmonary artery is interposed between the 
aorta and the chest wall. 

‘The murmur is conducted in various directions, and the 
seat of its maximum intensity differs in different cases. It 
is, with rare exceptions, audible in the so-called aortic area 
just outside the right edge of the sternum in the second 
intercostal space, or over the second costal cartilage, and 
is usually conducted upwards from this point along the 
sternal margin as far as the sterno-clavicular articulation, 
though losing rapidly in intensity the while. It can 
frequently be followed downwards along the side of the 
sternum to the fourth space, or even lower, sometimes with 
inereasing intensity over one or two ribs; it is also fre- 
quently heard along the sternum itself, or to the left of it, 
the seat of maximum intensity being frequently in the 
fourth or fifth spaces near the left edge of the sternum, 
where it may be audible when not heard over the aortic 
area, It may again be audible at the apex after having 
been lost over the right ventricle, but it is usually weakened 
here, and is not at its loudest. Another point at which it 
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may be heard is the third left space exactly over the 
pulmonie valves or artery. < 

Cause of the Conduction of the Murmur—tIn a certain 
degree we may say that the distribution of the murmur 
described is explained by its conduction downwards by 
the current of the regurgitant blood, and this must be 
held to account for the difference between obstructive and 
regurgitant aortic murmurs, in regard to the points on the 
chest wall where they are best heard. But the direction which 
the blood takes will be towards the apex, and if the current 
carried the murmur, it would be at the apex that we should 
hear it most distinctly, which is not the case. The truth is 
that we are apt to lose sight of the fact that much more blood 
enters the ventricle from the auricle than from the aorta— 
any other state of things would be incompatible with onward 
movement of the blood in the systemic arteries, and therefore 
with life—and also that the regurgitant stream through the 
valves is comparatively small if rapid. We are also perhaps 
given to figure in our imagination, this stream as falling 
into an empty vessel, whence has arisen such an explanation 
as the collision of the blood with the ventricular wall, to 
account for some abnormal sound or other, ‘The ventricle is 
never an empty cavity into which blood can fall with 
violence as into a bottle or jar; there is no large and 
powerful stream rushing straight from the aorta down to the 
apex ; during diastole, in a case of aortic insufficiency, there 
must be complicated cross currents in the yentricle, rendering 
conduction of sound in any definite direction impossible. 
The vibrations, then, must be conveyed by the walls of the 
ventricles, and not by the contained blood, or at any rate the 
blood thrown into sonorous eddies will communicate the vibra- 
tions to all parts of the ventricular wall indifferently, and not 
impinge upon any special point carrying thither the sound. 

Presystolic Murmur.— Sometimes, more usually when 
there is stenosis as well as incompetence of the aortic 
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orifice, a presystolie murmur is heard in the region of the 
apex, resembling very closely that of mitral stenosis, which 
does not, however, denote constriction of the mitral orifice, 
This is sometimes termed the Flint murmur, as it was first 
described by him. It is, of course, possible that mitral 
stenosis may co-exist with double aortic disease; but in 
some cases in which a presystolic murmur has been audible 
at the apex, together with a systolic and diastolie murmur 
in the aortic area, the mitral orifice has been found to be 
normal at the autopsy, and the only lesion has been 
constriction and incompetence of the aortic orifice. The 
following explanation of the origin of this murmur has 
been suggested. The mitral and aortie orifices are in 
close apposition, and it is probable that the regurgitant 
stream from the aorta impinges to a certain extent on 
the anterior or aortic flap of the mitral valve. It is con- 
ceivable that the murmur may be due to this flap of the 
mitral valve being thrown into vibration by the regurgi- 
tant stream from the aorta, the vibration being conducted to 
the apex by the chorde tendinew and papillary muscles, 
or, on the other hand, that the backward rush of blood 
from the aorta prevents the complete falling back of this 
flap of the mitral valve, so that some actual obstruction of 
the mitral orifice results, giving rise to a presystoliec murmur, 

Violent Arterial Pulsation—One of the most striking 
features in aortic regurgitation is the sudden, abrupt, and 
violent pulsation of the arteries throughout the body, most 
conspicuous in the carotids. So marked is this that one can 
often make a diagnosis at sight. The pulse is visible at the 
wrist, the brachials at the bend of the elbow throw them- 
selves into violent curves, the femoral and anterior tibial 
arteries are scarcely Jess visible; the temporals, facials, and 
labials may be seen beating; even the digital arteries may 
be seen as well as felt to an unpleasant degree. As was 
first pointed out by Sibson, the radial pulse is audible when 
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the hand is raised, a sign more interesting perhaps than 
valuable. 

‘The arteries, as may be easily seen in the radial at the 
wrist, are large, because the entire contents of the left 
yentricle, expanded to two or three times its normal capacity, 
are launched into the arterial system, distending it 
momentarily to a corresponding degree. 

Capillary and Venous Pulsation—Another interesting 
effect is capillary pulsation, a pulsatile reddening of the 
skin, which is sometimes observed in the palms of the 
hand when warm, especially when pyrexia is present, and 
a similar phenomenon may at any time be provoked at 
various parts of the surface, most conveniently perhaps 
on the forehead, by bringing ont a red patch or line by 
friction, the margins of which will be seen alternately to 
extend and fade, synchronously with the pulse. ‘This is 
due to the extension of the arterial relaxation into the 
capillaries, and when it is general the pulsatile movement 
of the blood may even reach the veins, To render this 
visible the hand should be so held as to drop at the wrist 
when the veins on the dorsum will fill, and sometimes will 
be seen to pulsate, not with the sudden beat of the artery, 
or like the rapid flush of the capillaries, but with a gentle 
and deliberate movement followed with difficulty, but which 
a filament of sealing-wax across the vein will render visible. 

Japillary pulsation, however, is not a phenomenon 
peculiar to aortic incompetence, as it may be produced 
sometimes in pneumonia, or phthisis, or enteric fever, or 
other conditions associated with a pulse of low tension. 

The Palse.—This is the well-known collapsing or water- 
hammer pulse, sometimes named after Corrigan, who is 
believed to have first called attention to it. The artery at 
the wrist is large. In the intervals between the pulsations 
it is empty and allows itself to be completely flattened 
against the bone; then the wave comes with a sudden 
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violent rush, filling the vessel and lifting the fingers 
forcibly. Tt is as short as it is sudden, and the artery at 
once collapses again under the pressure of the fingers. In 
order that all these features may be fully realized, the hand 
must be above the level of the heart and above the shoulder 
or elbow. When the patient is lying in bed, the act of 
giving the hand for the pulse to be felt brings about this 
condition, but when he is sitting, as during an interview in 
the consulting-room, or standing with the arm hanging 
down, although the artery may be large and the beat 
sudden, the collapse will not take place, 

The cause of the collapse is, that in consequence of the 
loss of the support of the aortic valves, the column of blood 
is not sustained, and therefore drops out of any vessel 
which is above the level of the heart in obedience to 
gravity, If, then, the hand is hanging down, the radial 
artery remains full, having above it a column of blood up 
to the arch of the sub-clavian. 

The collapsing character of the pulse is indispensable as 
an evidence of aortic regurgitation, though certain compli- 
eations, which will be enumerated later, may interfere with 
the degree of collapse. 

Tn eases of pulmonic regurgitation, which are rarely 
met with, the absence of the collapsing pulse and of undue 
carotid pulsation will be the most important distinguishing 
features. Similarly their presence, in cases where the 
diastolie murmur is heard loudest or exclusively over the 
pulmonic area, will clear up all doubts as to diagnosis. 

The evidence afforded by the collapsing pulse is corro- 
borated by conspicuous pulsation in the carotid arteries, 
This is visible not only at the root of the neck, where 
pulsation is often seen, but can be followed upwards along 
the entire course of the artery in front of the sterno-mastoid 
and between this muscle and the ramus of the jaw, also 
in front of the ear, 
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so that the column of blood in the arm does not fall back 
towards the heart, tending to empty the vessel, but is ready 
to transmit the systolic pressure. 

‘The pulsus bisferiens is somotimes mot with in aortic 
incompetence, more commonly when there is concomitant 
stenosis. It is a peculiar double beat, best felt when the 
fingers exert a moderate pressure on the artery, less than is 
necessary to bring out fully the collapsing character of the 
pulse, but more than is employed to appreciate dichrotism. 
It can be readily demonstrated by the sphygmograph, It is 
produced by a double systolic effort, which can sometimes 
be felt or heard in the heart itself, and which frequently 
gives rise to a double rush of blood audible in the carotids, 


FIG. 15,—PULSUS BISFERTENS. 


According to D'Espine, of Geneva, the normal systole of the 
heart is 4 deux temps, or a double contraction, of which this is 
an exaggeration. ‘The pulsus bisferiens can not uncommonly 
be induced by an effort, which throws additional work on 
the heart ; for instance, in one case it was not present while 
the patient lay quietly in bed, but was brought out when 
he held up both his hands, 

Irregularity of Pulse—Though the pulse of aortic in- 
competence is for the most part regular in force and 
frequency, in advanced cases, especially when the heart is 
beginning to fail, irregularity of pulse is not uncommon. 
The irregularity, which may be described as faltering, is 
first manifested by the occurrence of a short and rapid 
pulsation of less force and amplitude than the ordinary 
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wave, and occurring at irregular intervals. It succeeds 
the previous beat very quickly, and is followed by a longer 
interval than usual. It would seem to indicate an effort 
of the heart to supplement an inadequate and inefficient 
preceding contraction, or to be an abortive systole, Later 
on, the irregularity, both in force and frequency, becomes 
more general and more marked, though the pulse is still 
recognizable as that of aortic regurgitation. 


Estimation or THe Extent or Tae Leston. 


The amount of blood which returns into the ventricle 
is a matter of the first importance in estimating the 
prospects of life and comfort before the patient, and we 
have now to consider the different sources of information 
on this point. 

The diastolic murmur itself affords but vague indications, 
As has been already mentioned, it may be loud or feeble, 
rongh or smooth, long or short, It usually begins with an 
accent, Speaking generally, a long loud murmur shows 
that a considerable degree of pressure is kept up in the 
aorta, which is a desirable thing in itself, and a proof that 
the heart is acting with vigour, and also that the leakage 
of the valves is not excessive ; it is usually, therefore, among 
the favourable auguries. On the other hand, a weak short 
murmur indicating an opposite state of things may be a 
note of impending danger or death. But there are so’ many 
exceptions to the rule hinted at that it is not to be relied 
upon. 

Aortic Second Sound—A very important auscultatory 
sign, however, is the presence or absence of the aortic 
second sound. We must listen for this, not at the apex or 
in the aortic area, but in the neck. A second sound of 
some kind, probably the pulmonic conducted, is often heard 
at the apex or base, but it has not the same fayourable 
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significance, The point of the sign is this: the aortic 
second sound is produced by the sudden tension of the 
aorta and its semilunar valves at the moment of closure of 
the valves; it is not their clicking as they meet, or the 
tension of the valves alone under the column of blood, 
but the vibration or sudden strain on the entire ascending 
aorta, If, then, the incompetence is considerable, there 
cannot be the sudden check to the column of blood which 
sets the aorta vibrating, and the diastolic murmur takes 
the place of the second sound; if, on the contrary, the 
leakage is only small, the required check or shock is given 
by the closing valyes, and the second sound is distinct, 
although there may be a murmur. It is not the murmur, 
which may be loud or feeble, that drowns the second sound 
and prevents it being heard. In listening in the neck over 
the carotid artery, we have the advantage of being out of 
reach both of the diastolic murmur and of the pulmonic 
second sound, and the tension in the aorta must be real in 
order that the second sound may be heard here. A second 
sound, therefore, heard in the neck indicates that the 
regurgitation is small in amount and is consequently a 
fayourable prognostic element. The second sound is usually 
loud and ringing when the incompetence is the result of 
dilatation of the aorta involving the orifice, but this is not 
of favourable prognostic significance, as the lesion is due to 
degeneritive change and is likely to be progressive. 

‘The Pulse.—The degree of collapse in the pulse is an 
important factor in the estimation of the amount of the 
regurgitation. The greater the regurgitation, the more 
pronounced will be the collapsing character of the pulse. 
In the absence of any marked collapse in the pulse, a 
diastolic murmur, whatever its character, would not indicate 
any serious degree of incompetence. While this may be 
token as a general rule, three important exceptions must 
be mentioned : 








r 
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1, Concomitant aortic stenosis may interfere with the 
snddenness and completeness of the collapse, when the 
amount of regurgitation would have to be estimated by 
other means than by the pulse. 

2, In the last stages of aortic regurgitation, when the 
heart is failing, there may not be sufficient force in the 
cardiac systole to produce the collapsing pulse. 

3. Tn aortic disease, acquired in later life from dilatation 
of the norta or degenerative changes in the valves, the 


¥1G, 16,—COLLAYSING PULSE OF AORTIC EGURGITATION 


gsi Poa] ¥1G, 17. 


Fics, 18,—LO8s OF COLLATSE LN PULSE OP AORTIC REGURGITATION 

DUE TO DEGENERATIVE CHANGES, 
pulse has not the typical sudden and collapsing character. 
(Figs. 17 and 18.) ‘This absence of collapse in the pulse is 
partly due to the rigidity and loss of elasticity in the 
vessels, partly to the fact that the incompetence is not great, 
as in such cases life is rarely prolonged if the regurgitation 
becomes considerable. 

The difference between the pulse of aortic incompetence, 
due to degenerative changes in the valves, and the ordinary 
collapsing pulse is well brought out by a sphygmographic 
tracing. 
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The Heart,—Other evidence as to the amount of regurgi- 
tation is obtained from the changes which it has induced in 
the heart. It has already been pointed out that if the 
normal amount of blood is to be propelled through the 
systemic arteries, while a certain proportion of that sent 
by each systole into the aorta is returned into the ventricle, 
an increase in the capacity of the ventricle is necessary, 
In other words, it must be dilated. We are not arguing 
that, because the necessity exists, therefore the provision 
is made, but showing that the dilatation always found is 
not injurious but useful, inasmuch as increased force in the 
yentricular contraction would not alone meet the difficulty. 

The process by which the dilatation is effected is the 
distending influence of the backward pressure from the aorta, 
during the diastole of the ventricle, when the muscular 
fibres are relaxed and unresisting. Finally, hypertrophy 
results from the excessive functional activity imposed upon 
the walls of the ventricle by the mechanical conditions 
present. Tt is in aortic incompetence that the extremes 
of dilatation and hypertrophy of the left ventricle are met 
with, and we have the apex beat displaced downwards to 
the sixth, seventh, or eighth space, and carried beyond the 
nipple or, in exceptional cases, up to or beyond the anterior 
axillary line. The apex beat may be well defined, or 
spread over a large area, and will be powerful. Sometimes 
the wall of the chest between the upex and the sternum 
is visibly lifted by the forcible contraction of the left 
ventricle. Very frequently two or three spaces, between 
the nipple line and the sternum, will be depressed with 
the systole, and this systolic recession of intercostal spaces 
has been supposed to prove the existence of adhesion 
between the pericardium and heart. It is, however, 
frequently only the result of atmospheric pressure con- 
tributing to fill up the space left by the great diminution 
of yolume of the heart during systole, 
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Estimation or THE Extent or THe Lesion sy DeGRee 
or Dmatatton anp Hyrertroruy or tax Heart. 


The dilatation and hypertrophy being the effects, are 
also, with certain qualifications, the measure of the 
regurgitation, in the absence of symptoms such as con- 
spicnous breathlessness on very slight exertion, or faltering 
action of the heart and tendency to fainting or giddiness. 
The most important qualification is that arising out of 
the inability of the heart to take on these compensatory 
changes late in life; so that when aortic insufficiency 
develops for the first time after the age of thirty, an 
opinion as to its degree, and as to the danger attending it, 
can only be arrived at after prolonged observation and 
repeated examination. It is an interesting and important 
question up to what age effectual compensation for serious 
aortic regurgitation is possible. In my own experience all 
really satisfactory examples haye been among those in 
whom the yalyular lesion has been established under the 
age of twenty. Cases have come under my observation in 
hospital practice in which the valves have been extensively 
damaged between the age of twenty and thirty, and the 
patients have remained under observation for some time 
afterwards, without developing symptoms of cardiac failure ; 
but such cases are too soon lost sight of for trustworthy 
conclusions to be based upon them. 

The amount of dilatation attending a given degree of 
incompetence will also vary according to the amount and 
duration of the care bestowed upon the patient during the 
first few months of its existence. If he has been allowed to 
leave his bed too early and engage in exercise, or has 
undertaken work before the heart has fully recovered from 
the effects of acute disease, the dilatation will have gone 
further than would have been the case if due precautions 
had been observed till the strength was fully restored. 
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Dilatation, moreover, may be increased during subsequent 
illness attended with pyrexia or anemia. In all such cases, 
however, if the extent of the changes in the cavities and 
walls of the heart does not accurately correspond with the 
degree of change in the valves, it indicates the extent to 
which the functional efficiency of the heart is endangered. 


Aortic INCOMPETENCE DUE TO OTHER CAUSES THAN 
Acurs Expocarprts, 

In the account just given of the physical signs of avrtie 
incompetence, reference has been made from time to time 
to differences observed when the valvular disease is 
established during or after middle life, and from causes 
other than rheumatism, Such causes are syphilitic affection 
of the valyes and the wall of the aorta, degenerative 
changes included under the general term atheroma, and 
rupture of a cusp of the valve. 

Syphilis may be suspected as the cause of nortic 
incompetence, which comes on in early adult life or middle 
age, and is not traceable to rheumatic endocarditis or to 
gout or high arterial tension. It is usually associated with 
degenerative changes and dilatation of the aorta. Aneurysm 
is indeed more common than aortic incompetence as a 
result of syphilis. The regurgitation may rapidly become 
considerable, and as regards the murmur and the character 
of the pulse, there will be no important deviations from 
the description given. ‘The principal difference will arise 
from the fact that the heart-walls and cavities do not so 
readily take on compensatory changes; consequently the 
relation between the degree of dilatation and hypertrophy 
which makes the latter approximately a criterion by which 
to estimate the former, no longer holds good. There may, 
therefore, be considerable regurgitation with comparatively 
little enlargement of the heart. 
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Atheroma of the Aorta—Atheroma may involve the 
aortic valves or give rise to dilatation of the aorta, in- 
elnding the aortic orifice, and thus produce insufficiency. 
When the incompetence is the result of such degenerative 
changes, there will be hypertrophy and dilatation of the 
heart, not, however, induced by and compensatory of 
the valvular defect, but developed antecedently to it by 
the high arterial tension which has given rise to the 
aortic disease, ‘The pulse will exhibit only partially and 
imperfectly the collapsing character; the artery will be 
large, and the wave sudden and brief; but when the hand 
is held up the vessel does not collapse, but can be rolled 
under the finger throughout the dinstolie interval. Tt will 
be visible, not however from the sudden filling of the 
previously collapsed artery, but from the artery being 
thrown into curves. Further, there will not be the marked 
loss of time between the apex beat and the pulse at the 
wrist. The second sound is usually heard in the neck, 
and has the low pitch and ringing character indicative of 
dilatation of the aorta and high arterial tension. Very 
frequently the diastolic murmur is audible across the 
manubrium, along the course of the aorta. 

‘The insufficiency in such cases is produced, not simply 
by changes in the valve, but by concurrent dilatation of the 
aorta implicating its orifice, which is sometimes, indeed, so 
stretched that the valves, even when retaining their normal 
size, fail to close it, and the actual amount of regurgit can 
never become considerable without producing fatal syncope. 

Ruptare of Valve.—Rupture of a valve is always a 
yery serious lesion. It may occur as the result of severe 
exertion when the valve has been weakened by degenerative 
changes. The valve affected is usually the aortic, and the 
sudden and severe strain on the heart, which has no time 
to accommodate itself to the altered conditions of the eireu- 
lation, leads to dilatation of the left ventricle and the 
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consequent onset of severe symptoms waen the rupture of a 
cusp is complete. ‘The patient may be seized by a syncopal 
attack, which will at once prove fatal. He may, however, 
appear to progress favourably for some time, but will rarely 
recover sufficiently to be able to go about again as usual, 
for the accident usually takes place at a time in life when 
degenerative changes are already beginning to take place 
in the walls of the heart, and it is incapable of under- 
going suflicient hypertrophy to compensate for the valvular 
lesion. Hence the ultimate cause of death, if the patient 
survives, is a gradual stasis of the circulation, the pre- 
monitory indications being a rapid increase in the size of 
the liver, with dilatation of the right ventricle following on 
that of the left, and later the onset of cedema of the ex- 
tremities. It may be some weeks or months after the 
accident before the fatal termination ensues. 

The early symptoms, however, are not necessarily so 
seyere, 

In a case that was under my care at St. Mary’s Hospital 
in 1893, the patient, a man aged fifty-two, walked up to the 
casualty room, complaining that he could not use his right 
arm, and saying that he thought he had sprained it while 
lifting a heavy weight. The history of the accident was 
that he was carrying a heayy bag on his shoulder; and 
when throwing it off his shoulder he tried to prevent 
it falling with too much violence on to the ground by 
catching hold of it with his right hand. He then felt a 
sudden pain in his arm and chest, and was violently sick. 
He walked up to the hospital, apparently without much 
discomfort. He was somewhat pale, but was not suffering 
from dyspnea, and complained chiefly of his right arm. 
On examination, the right radial pulse was found to be 
absent owing to thrombosis of the brachial and axillary 
arteries. The pulse in the left radial was 98, regular in 
force and frequency, slightly collapsing ; respirations, 18. 
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On examining the heart, the apex beat was found to be 
in the fifth space, just inside the nipple line ; a faint systolic 
and diastolic murmur were audible at the apex, and a 
diastolic murmur was also heard at the aortic cartilage and 
down the sternum. The liver was not enlarged. 

He remained in hospital from April 22 till May 13, 
when he left at his own request. During this time no 
serious symptoms had developed, and he had been up and 
walking about the ward without any discomfort beyond a 
little shortness of breath, 

Rather more than a fortnight later, on May 30, he 
came back to the hospital complaining of extreme short- 
ness of breath and swelling of the legs. The pulse was 
then 116, the respirations 34. The legs were edematous, 
and the face was very pale and anwmic. On examining the 
heart, it was found to be much dilated, the area of cardiac 
dulness extending up to the third rib above and inwards to 
the middle of the sternum, outwards for half an inch 
outside the nipple line, 

The apex beat was not visible or palpable, but the 
sounds were best heard in the seventh space, half an inch 
ontside the nipple line. A systolic and long soft diastolic 
murmur were audible at that point, and the diastolie murmur 
was heard down tho sternum. The aortic second sound was 
almost entirely replaced by the murmur, and the first sound 
was very feeble. The liver was much enlarged, extending 
down to within two inches of the umbilicus, and was 
pulsating. 

Rest and treatment failed to improye his condition, 
which got steadily worse, the symptoms increasing in 
severity till he died on August 9, some ten weeks later. 
At the autopsy it was found that the anterior flap of the 
aortic valve was ruptured, and that there was extensive 
incompetence. There was considerable dilatation of the 
cardiac cavities, and little or no compensatory hypertrophy, 
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Symrroms. 

‘The symptoms in well-marked aortic regurgitation are 
thoso of deficient and unsustained blood supply in the 
systemic cirenlation. The patient is pale, anemic, short of 
breath on slight exertion, and liable to fainting or syncopal 
attacks, one of which may prove fatal. Pain, or a sense of 
oppression in the cardiac region, may be present, amounting 
in severe cases to angina pectoris. There may be sleepless- 
ness or paroxysms of severe dyspnea, and yomiting is 
sometimes persistent in severe cases where compensation 
has not been established or suddenly breaks down. 

The above may be termed “aortic” symptoms, as dis- 
tinguished from the train of symptoms which set in when 
the mitral valve has given way under the strain and mitral 
incompetence is established, The burden of compensation 
then, as in mitral disease, falls on the right ventricle, and 
we get a train of “mitral” symptoms in addition to the 
already existing “aortic” symptoms. 

‘There will be back pressure in the pulmonary veins 
with congestion of the lungs, increased dyspnea, and 
perhaps cyanosis. Dilatation of the right ventricle eventu- 
ally occurs, and enlargement of the liver and dropsy 


aparins. 

‘Secondary mitral symptoms are less common in aortic 
than stenosis, as if the lesion is severe the 
is Tiable to sudden death from syncopal attack. 
hen stenosis supervenes in a severe case of regurgitation, 
P to have « benficial effect, and limits the amount 










when the patient eventually succumbs from 
failare. 
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Proanosis. 


When, with a diastolic murmur, the aortic second 
sound is distinetly audible in the neck, the pulse exhibits 
the collapsing character only in a moderate degree, and 
the dilatation and hypertrophy of the heart are inconsider- 
able; that is, when the physical signs indicate that the 
lesion is slight in extent, the patient may enjoy life and 
do hard work untroubled by symptoms for many years, 
provided that the lesion is due to acute endocarditis and 
not to degenerative changes. 

This may be illustrated by an example. A medical 
man, aged forty, called on me in October, 1883, whom 
I had known and examined sixteen or eighteen years 
previonsly, when he was under Dr, Sibson’s care as a 
student at the hospital, He had had aortic incompetence 
ever since an attack of acute rheumatism at the age of 
fourteen, so that its duration was twenty-six years. The 
following is an account of the physical signs, they were 
identical with those present when he was at the hospital : 
“ Apex beat in sixth space not much below and very little to 
the left of the normal situation, being a good push, but not 
violent or extensive; the first sound good, the second 
sound also distinct. A systolic murmur, probably con- 
ducted from the aorta, is andible at the apex. At the right 
second intercostal space a weak systolic murmur is audible, 
and along the right edge of the sternum, from the third 
cartilage downwards, over the lower part of the sternum and 
over the left costal cartilages, a yery distinct, long, smooth 
diastolic murmur is heard, There is a good second sound, 
audible at the right second space and sterno-clavieular 
articulation and in the neck. The pulse is short and is 
felt in the fingers as well as at the wrist, but is scarcely 
collapsing ; the carotid pulsation is marked, but the pulse 
at the wrist and in the temporals is not visible.” He had 
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gone through his medical studies with distinction, and 
had ever since carried on a hard-working country practice, 
with all its incidents of night-work and exposure and 
excessive fatigue. He could walk uphill or run upstairs 
without experiencing any inconvenience, and it was not for 
any cardiae symptoms that he consulted me in 1883. 

Aortic incompetence sufficient to abolish the second 
sound in the neck, and to give rise to considerable dilatation 
and hypertrophy and to well-marked collapsing pulse is 
serious, though it may for many years be compatible with 
apparent health and strength. ‘The patient will be capable 
of ordinary work and exercise, but will be sooner out of 
breath on going uphill or from any unusual exertion than 
man in health, or may feel suddenly faint and giddy 
instead of losing his breath; emotion again will more 
readily induce palpitation. The future in such cireum- 
stances must be estimated on the principles laid down in 
the chapter on general prognosis, After calculation of 
the degree of valvular inefficiency, we must consider the 
tenacity of the family constitution and the vigour of the 
individual, as well as his age, habits, occupation, and 
cireumstances, bearing in mind always that even in the 
most favourable cases the nutrition of the enlarged heart 
will not be well maintained after middle age, and that as 
Years go on there is a tendency to increased resistance in 
the peripheral circulation, We must look, therefore, for 
failure of the heart and accession of symptoms sooner or 
Inter, at best long before the natural term of life. There is 
‘also the possibility that the compensatory equilibrium may 
at any time be dangerously disturbed or finally overthrown 
by improdent exertion or anxiety or acute illness of any 
Kind. 

‘The Age of the patient at the time when the lesion is 
acquired is = most important consideration in prognosis, 
and a case may be quoted to show how long a severe lesion 
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may be survived even under unfavourable cireumstances, 
when the patient is young, and the heart can take on 
compensatory changes. The patient, a boy of fifteen, came 
under my observation in 1868, when he was admitted to 
St, Mary's Hospital, complaining of shortness of breath. 
His condition on admission was as follows : “Heart impulse 
extensive and violent, apex beat in the fifth and sixth 
spaces just outside the nipple line. Lond systolic and 
diastolic murmurs, audible over all the cardiac area, 
especially at the lower end and down the right border of 
the sternum. Pulse large, sudden, and collapsing; no 
second sound audible in the neck.” The patient was a 
greengrocer, and continued to do his work, but frequently 
attended the hospital as an out-patient. Five years later, 
a mitral systolic murmur first developed, and by that time 
the heart was of great size; the apex beat was in the 
seventh space in the axillary line, and was a forcible thrust, 
which could be seen through his clothes. Dilatation and 
elongation of the aorta had carried the outer side of the 
ascending arch beyond the right edge of the sternum, so 
that, pressed into the second, third, and fourth spaces, the 
fingers came upon marked pulsation and thrill. He was 
still able to do his work, and a year later, at the age of 
twenty-one, he married and set up in business for himself. 
He had now to go to the early market regularly instead of 
occasionally, and had more work. This he did pretty well 
for a time, but he soon had to spare himself, and his 
business fell off. In 1875, seven years from the time he 
was first seen, he was ill at home with rheumatism, and then 
lived in a basement. In 1880, when again attacked by 
rheumatism, he consented to enter the hospital as in-patient, 
which he bad refused to do previously, He was again in 
the hospital for sub-acute rheumatism from March 5 to 
May 8, 1882, ‘The rheumatism quickly subsided, and there 
was no pain after March 18; he had, however, a severe 
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te 
cough. During his convalescence, the kind of irregularity 
of pulse and heart beat characteristic of cardise failure in 


convalescent hospital, where after doing well and gaining 
strength, he died suddenly, fourteen years after he was 
first seen. A post-mortem examination revealed old-stand- 
ing extensive disease of the valves, which had in effect 
ceased to exist as valves, great general dilatation of the 
aorta, some thickening of the mitral flaps and shortening 
of the tendinons cords, extreme dilatation and hypertrophy 
of the left ventricle, some dilatation and hypertrophy of 
the right ventricle without any affection of the valves 
of this side of the heart. The weight of the heart was 
forty-two and a half ounces. 

But even in young subjects, as soon as marked symptoms 
begin to present themselves, danger is at hand; when they 
are not habitually present, the readiness with which they 
ure induced by exertion serves as a dynamic test of great 
prognostic value. Some years since, I examined, within a 
short time of each other, two boys with yery extensive 
nortic incompetence, attended with almost the maximum 
degree of dilatation and hypertrophy. The physical signs 
could only tell us that there was great incompetence, and 
great compensatory change in both, but in the one the 
heart was readily put off its balance, and serious symptoms 
were induced by slight exertion ; in the other, this was not 
so. The prognosis was, therefore, widely different in the two 
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cases. The former died suddenly three years after I first 
saw him, while the latter did not die till ten years later. 

Tn aortic regurgitation, acquired late in life, the prognosis 
is rarely favourable. Even if the lesion be the result of 
acnte endocarditis, and therefore stationary, the heart is 
unable to undergo adequate hypertrophy, and efficient 
compensation will not be established. But after middle 
age acute endocarditis is of rare occurrence, and the 
incompetence will usually be due to degenerative changes 
in the valves; the lesion will therefore be progressive, 
especially if the arterial tension, the primary cause in all 
probability of the trouble, is not carefully kept down by 
suitable treatment. The prognosis is still more un- 
favourable if the affection is due to syphilitic disease of 
the aorta invading the valves. 


Proayosts ry Aortic Regunerration wirn Srevosis, 


When aortic stenosis gradually becomes established in 
a case where aortic incompetence already exists of such 
severity that symptoms are readily and easily induced, it 
may act to a certain degree as a palliative agent, by limiting 
the amount of regurgitation and making the circulation 
more equable and regular, As the stenosis makes its 
effects felt, the pulse will lose to a great extent its collapsing 
character, and the artery will not empty so completely 
between the beats. The heart will undergo further hyper- 
trophy, and the risk of undue dilatation will be diminished. 
Dyspnova will be less readily induced, and the patient will 
he less liable to syneopal attacks. 

I have seen several cases in which a patient, after being 
in imminent danger from aortic regurgitation, has, on the 
supervention of aortic stenosis, been enabled to enjoy a life 
of comparative comfort for many years. It does not follow 
that the onset of aortic stenosis is of favourable prognostic 

L 
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import in all cases of incompotence ; it is only when the 
wortie valves are soveroly damaged and are incapable of 
vheoking the regurgitant #tream in any effectual degree 
that this holds good, and when the patient is still young 
enough for further eardiae hypertrophy to take place. 


TREATMENT. 


Porhaps more can be done to prolong life and postpone 
wulforing in aortic regurgitation than in any other form of 
valvular disease ; at any rate, it isin this disease that the 
groatoat difference can bo made by care on the one hand 
and impradenoe on the other, A patient may die suddenly 
from a single rash act who might have lived twenty years, 
wr condemn himself by a single impradence to a short and 
suitoring existence when fair health and many years of life 
wore possible for him, It is more especially shortly after 
Whe vcourrence of the lesion, before fall compensatory 
hypertrophy bas had time to take place, that such accidents 
ar likely to happen. Hence it is especially important 
whem aortic regurgitation has been recently established in 
weute rheumatism that prolonged rest shold be insisted 
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most important and useful precaution, therefore, to examine 
the heart at intervals for some time after rheumatic fover 
and it is an imperative duty to do so when there has been 
cardiac complication of any kind or degree. 

Tn children, as the articular manifestations of rheu- 
matism are usually so slight, and the heart is so frequently 
attacked, an examination of this organ should never be 
omitted: there may be nothing to suggest the presence of 
endocarditis : but a history of transient pains in the joints 
with febrile disturbance should at once arouse suspicion, 
and the presence of rheumatic nodules is almost pathogno- 
monic of cardiae mischief present or to come. Trreparable 
damage to tho heart not infrequently results from a child 
being allowed to go about with unsuspected endocarditis. 

Caution and rest are necessary, not only after an attack 
in which there has been endocarditis setting up aortic 
regurgitation, but also after a febrile attack of any kind 
complicating cases of aortic incompetence. Dilatation is 
easily induced in a heart weakened by fever under the 
continual strain to which the left ventricle is exposed, and 
there is special liability to sudden death during the period 
of convalescence from acute illness. 

On the other hand, provided care and complete rest are 
insisted on, the heart may actually regain lost ground from 
the diminution of resistance in peripheral cireulation due 
to the arterio-capillary relaxation attending pyrexia, In 
aseyere case of aortic regurgitation, [ have known an old- 
standing mitral regurgitation from secondary dilatation of 
the left yentricle, disappear for some time under these 
circumstances, 

The risk of sudden death makes it imperative that the 
patient suffering from aortic diseaso should be specially 
warned against over-exertion and hurry, such as running 
to catch « train or running upstairs, or excessive mental 
excitement of any kind, The fatal event does not always 
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take placo during the exertion or excitement, but may be 
postponed till the next day. Periods of rest from time to 
time may be of striking service. Whenever exaggeration 
of the short sudden character of the pulse is observed, 
specially if thore is a faltering in the beat now and then, 
and still more when the apex of the heart is found to be re- 
ceding outwards, and the beat is becoming diffuse, the recum- 
hent posture should be enforced for some two to six weeks. 

As compensation fails and symptoms become more con- 
tinuous and severe, they will arise from and take their cha- 
ractoristics from one of two causes: either (1) failure on the 
part of the left ventricle to maintain a sufficient movement 
of blood in the capillaries, or (2) backward pressure in 
the veins, the result of right ventricle failure secondary 
to that of tho left. In the former case, sudden death from 
syncope with little warning or apparent cause is liable to 
ovour; failing that, there may be sleeplessness of a 
peculiarly harassing kind, or painful dyspnea, unexplained 
by any interference with the entry of air into the lungs, or 
by want of aration of the blood. ‘The face will be pale and 
havo an anxious and suffering expression ; the patient will 
‘bo yory restless and weary. Dropsy, if present, will be 
slight, thongh there may be some fluid in the pleural 
‘cavities with axdoma of the bases of the lungs. 

Uniler these circumstances the object of treatment is to 
sustain the failing heart by nourishment, stimulants, and 
such remedies as may contribute to this end—nux vomica 
‘or strychnia, with ammonia and ether, to which belladonna or 
‘atropin often makes a valuable addition ; sometimes digitalis 
tay be of service, bat it must be used with caution; or 

which theoretically ought to be safer as 
Weaving less contractile influonce on the arterioles. Morphia 
Aypodormivally is often of tho greatest possible benefit, 
" Piving quiet sleep, which is not only an imexpressible 
‘womfert to the sufferer, bat frequently recruits the strength, 
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and, by rendering the recumbent posture possible, so far 
relieves the heart that it proves the starting-point for a 
temporary recovery. Occasionally, however, a patient, after 
a good night's rest procured in this way, will say he feels 
better, sit up in bed, and suddenly fall back dead. This 
danger of syneopal attacks should be explained to patients 
and friends, so that watchfulness and care on their part may 
guard against any imprudent effort or sudden movement 
which might be attended with such fatal consequences. 
Morphia or opium administered by the month is much 
less effectual, bromides are mostly useless, chloral is 
positively dangerous. 

Angina pectoris may complicate this form of heart 
failure. Tt is usually relieved by nitrite of amyl or nitro 
glycerine, and patients suffering from anginoid pain com- 
plicating aortic regurgitation may come to take the latter 
remedy in extraordinary doses, When relief cannot be 
obtained in any other way, morphia may be given hypo- 
dermically. Whatever tends to strengthen the heart or 
relieve it from work will tend to prevent the onset of 
anginoid symptoms, and when such threaten, treatment 
must be directed to these two points. 

Arsenic, and more especially phosphorus, haye had in 

my hands a very beneficial influence as cardiac tonics in such 
cases. 
When the preponderating character of the symptoms 
is that of venous obstruction, the jugular veins being dis- 
tended and pulsating, the liver enlarged, and dropsy present ; 
when, in fact, we have with aortic physical signs mitral 
symptoms, the line of treatment is quite different to that 
just described. 

Pargatives should be given in full doses, but judgment 
and caution must be exercised in their administration, as 
unfavourable effects may develop abruptly, Digitalis may 
then be given, usnally with great benefit, and when there 
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is much dropsy, diuretics in addition to the digitalis will 
often have a marked effect. Tt is under such conditions 
that digitalis finds its opportunity in aortic regurgitation, 
and justifies the statements of those who find this remedy of 
the same service in aortic as in mitral disease. 

If the administration of digitalis is persisted in after the 
recovery from dropsy and the more severe symptoms of 
venous stasis, it is not uncommon for patients to die 
suddenly, sometimes before leaving bed, more frequently 
when they have begun to get up and move about. There 
are grounds for suspicion that digitalis contributes to this, 
but sudden death may occur whether it has been left off or 
not. In the absence of mitral symptoms, it is rarely that 
digitalis is called for in aortic incompetence or is of service, 
and it may undoubtedly do harm. It may set up sickness, 
which is an ominous symptom in this form of disease, and 
induces a condition of asthenia difficult to remedy, 

Venesection, even when the venous stasis is severe, is 
rarely to be contemplated. It is true that the relief to the 
right ventricle so afforded might enable it to regain control 
over its contents and increase the supply of blood to the 
left ventricle and the amount available for distribution to 
the arterial system, but before this occurs there may be a 
momentary faintness, leading to a fatal attack of syncope. 


CHAPTER XL 
MITRAL INCOMPETENCE OR REGURGITATION, 


ETIOLOGY AND MORDID ANATOMY—PHYSICAL SIGNS—THB 
MURMUR OP MITRAL INCOMPETENCE—THE PULSE— 
EXPLANATION OF IRREGULARITY OF PULSE—MITRAT. 
INCOMPETENCE DUE TO ENDOCARDITIS—ESTIMATION 
OF EXTENT OF LESION, FROM CHARACTER OF MURMUR 
AND FIRST SOUND AND FROM COMPENSATORY CHANGES 
IN THE HEART—SYMPTOMS—PROGNOSIS—MITRAL IN- 





COMPETENCE WITHOUT DAMAGE TO VALVES — ITS 
CAUSATION AND EXPLANATION —DIPFERENTIAL DIAG= 
NOSIS—TREATMENT, 


Erronocy axp Mornip ANATOMY, 


Tue causation of mitral incompetence is most varied. 
It may be due to actual damage to the mitral valve by acute 
or chronic endocarditis, or to imperfect apposition of the 
valves or stretching of the orifice from dilatation of the 
left ventricle. ‘The former group, where the valves have 
been injured by an inflammatory process, will be first con- 
sidered. 

The kind and degree of deformity produced by endo- 
carditis may vary greatly. The edges may be thickened 
and shrunken, presenting, instead of the translucent, thin, 
flexible curtain, an opaque, inelastic, rounded border, in 
which the delicate marginal ramifications of the tendinous 





cords are swallowed up and lost. A considerable area of valve 
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may still be available for closing the orifice, although the 
apposition may not be accurate. In a more advanced state 
of change, the body of the cusps may be opaque, thickened, 
and contracted so that a considerable gap must remain, 
allowing of great reflux even when their approximation is 
greatest ; and sometimes this is carried so far that, as valves, 
they are practically non-existent, especially when the 
chordw tendinew are greatly shortened, which they may be 
to an extent which brings the margins of the flaps close to 
the apices of the papillary muscles. 

Chronic endocarditis or degenerative change may 
produce some opacity, thickening, and deformity, giving 
rise to insufficiency, and calcification is not uncommon. 


Puystoat Stans. 


The Murmur.—The evidence of regurgitation through 
the mitral orifice is a systolie murmur heard in the 
region of the apex, and yery frequently beyond the apex 
in the fifth or sixth space towards the axilla, It is 
often audible also at the back of the chest, between the 
scapula and the spine, at about the middle of the posterior 
border of the scapula. The murmur reaches the surface at 
‘this point, not by extension round the thorax from the 
cilla, but by an independent route, being conducted by 
-yertebre from the base of the ventricle, the shoulder 

jich rests upon the spinal column, Occasionally 
murmur of mitral regurgitation is heard more loudly 
ne fourth or even in the third space in the vertical nipple 
or just outside it, than at the apex. When this is 
‘am impulse is usually to be felt at or near the 















irs which may be mistaken for Mitral Regurgitant 
‘The only murmurs likely to be mistaken for this 
‘systolic aortic murmur conducted to the apex, a 
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systolic and therefore regurgitant tricuspid murmur, and 
the spurious murmur produced by compression of the edge 
of the lung by the ventricular systole. A pulmonie systolic 
murmur is also occasionally heard almost at the apex. A 
question which frequently arises when a systolic murmur 
is heard both at the base and at the apex, is, whether 
it is one and the same, in which case it will be aortic, 
or whether it arises from two independent sources. It is 
only when the murmur is loudest over the aorta that there 
ean be any uncertainty, and as a rule it is not difficult to 
decide. Any marked difference in the tone or character of 
the apex murmur, as compared with that heard at the base, 
or a superadded musical element in it, would be sufficient 
to show that it was not the conducted aortic murmur, and 
where such evidence as this is lacking, if the apex murmur 
is longer than the aortic, and especially if it is conducted 
outwards for any distance, or is heard in the left inter- 
scapular space, there can be no doubt. It must be 
remembered, however, that a loud, rough, aortie murmur 
may be heard as a smooth murmur of a different tone at the 
apex, the thick muscular wall of the ventricle not lending 
itself to the propagation of course vibrations, which are, 
in fact, vibrations of the aorta itself. A loud aortic 
murmur, again, may be andible all down the thoracic spine. 

With regard to the tricuspid murmur a special warning 
may be of service, as it is not unfrequently set down as 
mitral. The trieuspid area, so called, is over the lower 
costal cartilages, near the ensiform appendage, but a 
systolic tricuspid murmur is often heard as far ont as the 
apex, and occasionally has its maximum intensity just to 
the inner side of the apex. When a murmur heard at the 
apex is lost immediately to the left of the beat, while it is 
andible between the apex and the lower end of the sternum, 
its seat of production is at the tricuspid, and not at the 
mitral orifice. 
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An imitation of a systolie apex murmur is not un- 
frequently produced by movement of air in the lungs 
overlapping the heart as it is compressed by the systole of 
the heart, and it is sometimes loud enough to be heard by 
the subject. The imposture is easily detected, by the fact 
that it is only audible, as a rule, during inspiration, or is, at 
any rate, much more distinet then, and that its distribution 
does not coincide with the conduction of the true mitral 
murmur, but follows the line of the thin edge of the lung 
across the pericardium from the neighbourhood of the apex 
towards the sternum. 

‘The sources of error just mentioned being eliminated, a 
systolic murmur audible at and to the left of the apex, is 
mitral in origin, and indicates incompetence in the yalye 
and reflux of blood into the left auricle. There is not the 
same (doubt as to its significance as there is with regard 
to the constant association of obstruction with an aortic 
systolic murmur; a mitral systolic murmur means regurgi- 
tation, It does not, however, necessarily imply that there 
is actual disease of the mitral valve, as there are other 
causes, enumerated later, which may give rise to mitral 
regurgitation from dilatation of the left ventricle or 
stretching of the mitral orifice. 

The Pulse.—The distinguishing characteristic is irregu- 
larity, both in rhythm and in foree. In advanced cases no 
two beats are alike; a few fairly strong, full pulsations, 
at something like proper intervals, will be followed by a 
number of feeble, hurried beats, these again perhaps by 
asingle good stroke, after which there is a pause and then 
renewed hurried action. Little difference of opinion exists 
as to the association of mitral incompetence with irregu- 
larity of pulse. It would not be true to assert that there 
can be no considerable regurgitation without irregular 
action of the heart, but it is a safe working hypothesis that 
a mitral murmur is not attended with serious reflux while 
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the pulse remains regular. What, then, is the cause of the 
irregularity? We find similar irregularity occasionally 
attending dilatation of the heart, and it might be suggested 
that, as mitral insufficiency is not unfrequently the result 
of dilatation of the ventricle, the irregularity of the pulse 
is symptomatic of the dilatation, and not of the regurgi- 
tation; but the irregularity accompanies incompetence 
caused by rheumatic damage of the valves, quite as 
constantly as it does the insufficiency due to dilatation. 

Trregular heart action and pulse, again, may be among 
the final symptoms in any form of valvular disease, though 
they are rarely quite of the same character as in mitral 
regurgitation; but in this latter disease the irregularity 
supervenes early, and is not inconsistent with fair compensa- 
tion and apparent health for many years. 

It is probable that the varying pressure to which the 
heart is subjected in inspiration and expiration may account 
for it. ‘The variations of intrathoracie prossure in ordinary 
respiration have no obyious effect on the action of the 
heart; but we can at any time slightly disturb the rhythm 
of the heart and pulse by taking and holding a very 
deep breath. When again there is incipient irregularity 
careful observation will almost always show that the break 
in the rhythm oceurs at the moment when there is a 
change in the intrathoracic pressure at the beginning and 
end of inspiration or expiration. This is best seen, 
perhaps, in cases of bronchitis and emphysema with dilated 
right heart. The thin-walled auricles will be all the more 
susceptible of this change of pressure when distended and 
dilated, while it will searcely affect the ventricles. 

The heart works habitually under a negative pressure due 
to the elastic traction of the lungs, and is only subjected 
to positive pressure, strictly speaking, when the chest is 
filled and the glottis closed in effort. The aspiration re- 
sulting from the negative pressure is greatest in inspiration, 
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and aids the circulation by drawing the blood into the 
auricles, which then carry it on into the ventricles. In 
expiration the auricles are more or less compressed as the 
chest walls collapse. 

When the left auriculo-ventricular valves are incom- 
petent, the pressure on the auricle during expiration will 
aid in resisting the systolic reflux from the ventricle, and 
in driving the blood into the ventricle during diastole ; at 
the moment when the positive pressure of expiration is 
exchanged for the negative pressure of inspiration, the 
resistance to the reflux of blood into the auricle is suddenly 
diminished, so that more will be allowed to regurgitate, and 
less will be carried into the aorta, and there will be no 
compression of the auricle to aid in filling the ventricle. 
Corresponding differences of an opposite kind will attend 
the end of inspiration, ‘The varying supply of blood to the 
yentricle thus induced, cannot fail to produce a tendency to 
irregularity. 

Estimation of the Extent of the Lesion—Our first inquiry 
will be as to the physical signs and symptoms by means 
of which we may approximately infer the degree of impuir- 
ment of the valves, and the amount of regurgitation which 
takes place. 

The murmur affords, in some cases, important informa- 
tion. When it is not conducted much beyond the situation 
of the apex beat, the apex itself not being greatly displaced, 
and is not audible in the back, the regurgitation is usually 
slight. But an exception to this statement may be found 
at the opposite extreme, when the orifice is geping and the 
yentricle weak. Under such circumstances the murmur may 
be short and scarcely audible; symptoms, however, will at 
onee distinguish between the two conditions. 

The persistence of the left ventricle first sound is 
evidence that there is no advanced change in the valves, 
more especially when the murmur is retarded. This is 
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an important point to note. If the regurgitation is con- 
siderable, the murmur takes the place of the first sound, 
and is said to hide it; but it is not a mere question of 
loudness, there is a true substitution of the murmur for the 
sound. When, therefore, the first sound is distinctly heard 
heading the murmur, some difference exists. It would be 
going too far to say, as in the case of the aortic valves, that 
the sound indicates sufficient check to the refluent blood to 
produce tension of the valves and cords, and of the ventri- 
cular wall, but the inference tends in that direction. With 
regard to the retarded-systolic mitral murmur, when the 
murmur follows the first sound at a distinct though very brief 
interval, it would seem that there is, in the first instance, 
complete closure of the valves, but that during the contrac- 
tion of the ventricle, the apposition is deranged so that 
leakage occurs. Such leakage can scarcely be other than 
slight. ‘These inferences are confirmed by the fact that the 
persistent first sound and the retarded systolic murmur ure 
most common in the curable or temporary regurgitation of 
anemia, and the conclusions based on this observation may 
be extended to other cases than those of early life. One 
caution is necessary, that is, to beware of taking the 
modified short, sharp, first sound of mitral stenosis, when 
there is both obstruction and regurgitation, for the normal 
second sound. 

The general statement made in the first chapter that a 
loud and long murmur is usually significant of a lesser 
degree of structural damage and functional imperfection 
than a short and. weak murmur, is another point to be borne 
in mind. Loudness implies strength of contraction, and 
length shows that the ventricle goes through with its 
systole, and also that it is not quickly emptied, as it would 
be were there a large escape into the auricle. ‘The murmur 
of worst significance is a short, weak whiff, varying in 
intensity and duration in successive beats. 
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It is the mitral systolic murmur which is most frequently 
musical; very commonly, but not perhaps always, the 
musical murmur indicates a narrow chink, and therefore 
little reflux. ‘The musical note may be high-pitched or low, 
nearly always it is accompanied by a blowing murmur, and, 
according to my experience, has never the pure tone some- 
times produced at the aortic orifice. It does not always 
begin at the same time with the blowing murmur, but may 
be interpolated into it, beginning later and ending sooner. 

As the action of the heart is frequently irregular, the 
intensity, character, pitch, and length of the murmur may 
vary from one beat to another. 

For farther evidence we must trace the effects of regur- 
gitation through the mitral orifice. The immediate effect of 
reflux of blood into the left auricle will be to distend this 
cavity, but, lying deeply as it does, the physical signs of 
an early stage of dilatation are not such as can be relied 
upon for definite information; but another result which 
follows early is obstruction to the free outflow of blood 
from the pulmonary veins into the wuricle, and this soon 
makes itself felt backwards through the capillaries of the 
lungs, and gives rise to high pressure in the pulmonary 
artery. Here we come upon audible evidence; the in- 
creased tension brings down the semilunar valves with 
greater force, and gives rise to accentuation of the pul- 
monic second sound. Tt is not easy to say what degree of 
intensification of this second sound is required as proof of 
obstruction to the flow of blood through the lungs. The 
nortic second sound has to be taken as a basis for com- 
parison, and while most observers say that the aortic is the 
louder of the two, my own conclusion is that the pulmonic 
ig usually louder than the aortic. Again, the pulmonic 
second sound may be accentuated by resistance arising in 
the Jungs themselves, as in bronchitis and emphysema, 
Marked and persistent intensification of the pulmonic 
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second sound, when a mitral systolic murmur is present, 
must, however, be taken as evidence of sufficient reflux to 
increase the pressure in the pulmonary artery by the 
obstruction to which it gives rise. 

Changes in the Heart—From this follow hypertrophy 
and dilatation of the right ventricle. The call upon the 
right ventricle for increased force in ‘propelling the blood 
through the lungs results in a combination of dilatation 
and hypertrophy, of which the physical signs are displace- 
ment of the apex outwards or to the left and undue right 
yentricle impulse, felt when the hand is placed over the 
lower costal cartilages to the left of the sternum, and seen, 
und perhaps felt, in the epigastrium and below the left 
costal margin, The right ventricle in effect comes to the 
aid of the left; the heightened pressure maintained by its 
means in the loft auricle resists the reflux of blood from 
the ventricle, and since life is often sustained when the 
yalyes are practically non-existent, the intra-auricular 
pressure must in such cases almost, if not quite, equal the 
pressure in the systemic arteries, Further, the same force 
which resists the reflux must, on the relaxation of the left 
yentricle, drive the blood violently into it, taking it, so to 
speak, at a disadvantage, and distending it in the same 
way, though not to the same degree, as aortic regurgitation, 
giving rise thus to dilatation, which is accompanied or 
followed by more or less hypertrophy. In proportion as 
the left ventricle is enlarged, the apex will be carried 
downwards and its beat become conspicuous, and the hyper- 
trophy of the right ventricle pushing it outwards and some- 
times upwards, the ultimate displacement of the apex will 
be the resultant of the changes in the two ventricles, 
‘There will also be dilatation of the auricles. The volume 
of the heart as a whole will thus be increased, giving 
rise to a corresponding extension of the area of deep 


dulness, 
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These changes, the necessary result of the incompetence 
of the mitral valve, traceable directly to the mechanical 
difficulty produced by it, become the measure of the diffi- 
culty and of the incompetence. A systolic mitral murmur 
without increase in the area of cardiac dulness, without 
much displacement of the apex, and without marked 
accentuation of the pulmonic second sound, without, again, 
symptoms indicative of disturbance of the circulation such 
as might be due to failure in the compensatory changes, is 
not attended with any considerable regurgitation, and is not 
u source of present danger. Unless there is reason to look 
upon it as the beginning of progressive damage, it may 
practically be disregarded. As the signs of pressure in the 
pulmonary circulation and of changes in the walls and 
cavities of the heart increase, we infer increase in the 
amount of reflux, for they indicate greater difficulty in 
neutralizing its injurious effects. We, therefore, caleulate 
on diminished stability of the compensatory balance and 
‘on less power of regaining a working equilibrium of the 
circulatory forces if it is once overthrown. 

To sum up the indications by which the extent of the 
lesion may be surmised : 

While it may safely be said that if the pulse remains 
regular the reflux is slight, the degree of irregularity of 
the pulse will not be any criterion as to the extent of the 
reflux, More is to be learnt from the degree of vigour of 
the beat, and the length of the pulse wave, 

Farther information will be derived from the character 
of the murmur, and the extent to which it replaces the 
first sound, and again from accentuation of the pulmonic 
second sound; but the amount of dilatation and hyper- 
trophy of the heart, more especially of the right ventricle, 
Will afford a more accurate basis for the estimation of the 
degree of incompetence. The symptoms must also be con- 
currently taken into consideration. 
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Symptoms. 

No symptoms will be present in cases of slight regur- 
gitation even on moderate exertion. In more severe cases, 
or when compensation is beginning to fail, shortness of 
breath, a tendency to cyanosis, and slight pitting of the 
legs at night will be among the earliest symptoms. The 
dyspnoma and cyanosis will become more marked and per- 
sistent as time goes on, and are due to congestion and 
passive hyperemia in the lungs from back pressure in the 
pulmonary circulation, which gives rise to the secondary 
changes in the lungs described in the chapter on mitral 
stenosis. The pressure in the pulmonary circulation, how- 
ever, is not so high as in mitral stenosis, and hemoptysis 
does not oceur in pure mitral incompetence, nor is the con- 
dition of brown induration so definitely established, The 
tendency is rather to congestion and adema of the bases 
of the Inngs than to fibrosis, and cough is often a trouble- 
some symptom, the more so as the patient is especinlly 
liable to attacks of bronchitis. (Edema of the legs is a 
comparatively early symptom, but is at first readily 
amenable to treatment by rest in bed and suitable 
medicaments, The liver enlarges as the right ventricle is 
unable to cope efficiently with the effects of the mitral lesion, 
and its varying size is therefore an important indication as 
to the efficiency of compensation. It will pulsate when 
tricuspid incompetence is established, but, as a rule, it 
feels less firm and hard than in mitral stenosis, and ascites 
is less common, 

‘The morbid anatomy of the secondary changes in the 
lungs and liver in mitral disease are described in the 
chapter on mitral stenosis. 


Progyosis. 
The range of possibilities as regards duration of life in 


mitral regurgitation, due to actual damage of the valve by 
M 
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acute endocarditis, is more extensive than in any other form 
of valvular disease. It is the least serious and the most 
amenable to treatment of all the valvular affections, 

When the lesion is slight the patient may live to old 
age without experiencing inconvenience from the results of 
the leakage, and may be capable of much hard work and pass 
through serious illnesses, In moderately severe cases, with 
reasonable precautions, he may live many years without 
serious symptoms declaring themselves, Women with 
mitral regurgitation may bear children with impunity. 

In endeayouring to forecast the further course of a case 
of mitral incompetence when the regurgitation is incon- 
siderable, or when compensation has been established, one 
of the most important considerations will be the degree 
of arterial tension. Everything, so to speak, will depend 
upon the amount of resistance in the peripheral systemic 
circulation, and this may vary extremely. If with a given 
degree of mitral incompetence, we haye undue arterial 
tension, the foree of the regurgitant stream will be great, 
the back pressure in the auricle and pulmonary circulation 
high, the demand upon the right ventricle sovere, all of 
which are circumstances tending to the production of 
structural changes; if, on the other hand, the arterial 
tension is low, the conditions are reversed. 

‘The case of a patient, whom I have known to have 
mitral regurgitation for at least thirty-five years, may 
illustrate this. When first seen there were disquieting 
symptoms, a sense of constriction and oppression at the 
chest on moderate exercise, and liability to slight fainting 
attacks, Finding with such symptoms the pulse ex- 
tromely short, soft, and compressible, it was at first feared 
that there were degenerative changes in the heart, but the 
family pulse, as exhibited by several children and grand- 
children, was one of extremely low tension, and this was 
found to be the explanation of the patient's weak pulse. 
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There can be no doubt that the absence of resistance in the 
systemic arterioles and capillaries had an important share in 
the prolonged immunity from structural changes which he 
has enjoyed in spite of work of the most trying and 
arduous kind. 

One or two other examples of prolonged survival may 
be mentioned. Two gentlemen, in whom I found mitral 
regurgitation more than twenty years since, were, when L 
last saw them, more than forty years of age and in active 
work, The murmur was loud and long in both, and in 
one there was considerable hypertrophy of the right ventri- 
cle and marked irregularity of the pulse. Another gentle- 
man, whom I have repeatedly examined, and found to have 
a mitral systolic murmur, was, thirty-five years before I 
saw him, condemned to life-long inactivity, and T learnt 
from the family medical man that there had been a con- 
tinuous history of valvular disease for that length of time ; 
he rebelled against the sentence, and was still at the 
age of sixty-four doing strenuous work. Nothing is more 
common than to find a mitral systolic murmur after the age 
of seventy, but we cannot say how long it has been present, 
as it is not often that we can date it. Mitral regurgitation 
is the disease which sends patients into hospital time after 
time, often with advanced dropsy or severe pulmonary 
complication, from which they recover so completely as to 
resume work for a while. It is again the affection most 
commonly met with in out-patient hospital practice, while 
among in-patients and in the post-mortem room it is less 
frequently represented than mitral stenosis. All these facts 
point to one conclusion, viz, that mitral incompetence is 
not a deadly form of heart disease ; I consider it to be less 
serious than aortic stenosis. It is not merely that in a 
large number of cases the actual damage to the valve and 
the consequent functional imperfection is only slight, but 
there is ample provision for compensatory adjustments, and 
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very extensive change, if it is stationary, may be survived 
twenty or thirty years, and not prevent the patient reaching 
old age in comfort. 


Mirran Incompetence wirnour Damace To VaLvEs. 


In the large group of cases of mitral regurgitation now 
to be considered, the cause of the reflux is not actual 
damage to the mitral valves, but stretching of the orifice 
or imperfect closure of the valves, due to dilatation of the 
left ventricle. 

Such dilatation may be secondary to aortic disease, or 
the result of prolonged high arterial tension; but mitral 
regurgitation due to these causes need not be considered 
here, as its prognosis and treatment are those of the primary 
affection, and have been discussed elsewhere. 

The chief causes of mitral incompetence in the group 
to be considered, are; anwmia, acute febrile disorders, and 
conditions associated with advancing age. 

‘The so-called hemie mitral murmurs which haye some- 
times been supposed to have some other significance than 
actual reflux, as they disappear with improving health, 
are not unfrequently met with in anemia, especially in 
young women, or at times after acute febrile diseases, such 
as acute rheumatism, typhoid fever, or measles ; the systolic 
mitral murmurs so commonly present in chorea sometimes 
belong to the same class, and mitral regurgitation, coming 
on late in life, not unfrequently has a similar cansation, 
although it may not be removed by treatment. 

It is to all this class of cases that McAlister’s* explana- 
tion of mitral reflux without disease of the valves or en- 
largement of the orifice, already referred to, applies. Tt 
had been forgotten or overlooked, notwithstanding ocular 
demonstration on the living heart, and preparations 


* British Medical Journal, August, 1882. 
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showing the heart in systole and diastole by Sibson, 
notwithstanding also measurement of the circumference 
of the heart in the contracted and relaxed condition and 
the fact that the opening was only the upper end of 
the ventricular cavity, that contraction of the orifice con- 
tributed in an important degree to its perfect closure by the 
valves. When regurgitation occurred, which was not ex- 
plained by changes in the valves, it was accounted for by 
irregular action of the papillary muscles, or by the sup- 
position that the papillary muscles, and with them the 
tendinous cords, were carried by dilatation of the ventricle 
to such a distance from the base of the valves that the 
margins, being dragged down by the chorde tendinew, 
could not meet. It was demonstrated in MeAlister’s 
paper, that all that is required in order that the reflux in 
question may occur, is that from languid contraction of the 
cardiac muscular fibres, or from resistance in the peripheral 
circulation, the due constriction of the orifice should not 
take place; the valvular mechanism will then be deranged 
and the apposition of the flaps be incomplete, It must be 
added, however, that if the contraction of the orifice is 
imperfect, so will be the ventricular systole as a whole, so 
that the position of the papillary muscles may contribute 
to the derangement. 

The mitral murmur of anwmia, though only a particular 
ease of regurgitation from dilatation, is worthy of separate 
consideration. It is met with in only a small proportion 
of cases of anemia, and may be absent when the blood- 
lessness is extreme. It does not, therefore, mark a certain 
degree of impoverishment of the blood, and may indeed be 
found when this is by no means advanced. The remarks 
apply equally to chlorotic anemia, to anemia from loss of 
blood, and to pernicious anwmia, The fact that a mitral 
murmur is so often absent in fatal pernicious anwmia is 
perhaps the most remarkable, It seems probable that while 
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the poverty of the blood and the consequent innutrition 
of the heart are the predisposing influences, the proximate 
cause is some oyerstrain, which may be sufficient even in 
the absence of anemia. 

As an instance of this, may be quoted the case of a young 
lady whom I saw from time to time during « period of four 
yeurs. She was well nourished, with well-developed muscles, 
as well as a fair amount of adipose tissue, and the lips and 
face were a good colour. When first seen she had a pro- 
nounced mitral murmur, and the apex beat was displaced to 
the left of the nipple line. There were no murmurs in the 
neck or over the pulmonic area or aorta; the catamenia 
were excessive, 

‘This was her condition in July; in October the murmur 
had disappeared and the apex had receded, In the following 
January, after the death of a relation by drowning, which 
she witnessed, the murmur and dilatation had returned. 
A month later the murmur could not be heard, but the 
apex was still outside its normal situation. On examina- 
tion in July, September, and December of that year, the 
apex beat was normal and the murmur absent, although 
the menses were suspended for long periods, and she had 
lost flesh. No further relapse had occurred when I last 
saw her, The influences which appeared to determine the 
occurrence of the regurgitation were the relaxing climate 
in which her home was placed ; the frequent necessity, from 
the situation of the house, of walking uphill when tired ; 
and, probably more than all, domestic worry. 

There is, however, in anemia, a cause of dilatation of 
the weakened left ventricle independent of external and 
accidental circumstances; this is high arterial tension, 
which, as has been elsewhere pointed out, nearly always 
attends this state of the blood. Undue arterial tension 
implies increased resistance to the emptying of the ventricle, 
and this gradually distends it, When regurgitation is not 





MITRAL INCOMPETENCE, 167 


produced, there are still very frequently the signs of 
dilatation in displacement outwards and downwards of the 
apex, and a diffuse character of its heat. The operation of 
this cause perhaps throws light on the production of 
permanent valvular disease by anwmia, which Goodhart has 
shown to be probable. The peripheral resistance throws 
extra stress upon the mitral valves, the action of the heart 
is liable to be excited and violent in anmmie subjects, which 
will intensify the effects of the strain, and so valyulitis may 
be set up. 


DirrerentiaL Draanosis. 


Tt may sometimes be difficult to decide whether a mitral 
murmur is due to conditions such as have just been deseribed, 
or to actual changes in the valves, Where there are 
obyious compensatory changes in the left or right ventriclo, 
there can be no doubt, and in many eases the state of health 
of the patient with the history will be a sufficient guide ; 
but difficulties may arise, for example, when there is marked 
anemia in a woman who has had acute rheumatism, or when 
4 murmur is present, without anwmia adequate to account 
for it, in a patient who is not known to have suffered from 
rheumatism, In such doubtful cases, the character of the 
murmur may afford useful information. If the murmur is 
soft and blowing, and a murmur is heard not only at the 
apex, but at the pulmonic and aortic areas, the probability 
is that it is due to anemia, and not to actual valvular change. 

Hwemic murmurs are usually soft and blowing in 
character, not harsh or musical, and they do not replace or 
extinguish the first sound. Generally speaking, they are 
not conducted to the axilla or heard over the back, and are 
not accompanied by much displacement of the apex beat. 
While this is the rule, I have known several cases in which 
it was departed from, the apex being displaced, and the 
tourmur heard towards the axilla or over the back. 
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Farthermore, it is the hemie murmur which is most 
frequently late-systolic in time, that is, it follows the first 
sound at an appreciable interval instead of commencing 
synchronously with it, 

These indications, together with the history of the case 
and the physical signs present, will us a rule be sufficient to 
clear up the diagnosis in doubtful cases, 

Regurgitation in Acute Febrile Diseases.—Regurgitation 
of similar character resulting from acute disease lasts for 
a short time only, and is chiefly interesting from the fact 
that it is not uncommon after acute rheumatism, the great 
cause of true yalyular lesions. It is often impossible 
to say whether a soft mitral murmur heard towards the 
elose of an attack of rheumatic fever, indicates the begin- 
ning of actual disease, or is the result of temporary 
functional imperfection. If it occurs after the commence- 
ment of systole, and especially if a pulmonic systolic 
murmur is also present, it may be that the regurgitation 
is due to dilatation from anwmia or loss of tone of the 
muscular fibres, the result of myocarditis; but time alone 
will decide with certainty. 

Chorea.—The mitral murmur associated with chorea 
frequently persists after the chorea is cured, nnd may be 
the result of endocarditis which has damaged the valves 
during acute or sub-acute rheumatism, which is so frequently 
an antecedent or accompaniment of chorea. It may, how- 
ever, be due to temporary dilatation of the heart, and dis- 
‘appear as the chorea subsides and the patient improves in 
general health. 

‘The cases considered constitute the mitral incompetence 
of early life. But the mitral incompetence may be estab- 
lished during the decline of life, from other causes, and this 
class of cases must now be considered. 

‘The Mitral Regurgitation of Middle and Old Age— 
It is astonishing how frequently this is met with, and 
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how imperceptibly it is established. In some cases there 
is no obvious organic valvular, or structural alteration; 
commonly, however, there is considerable dilatation of the 
auriculo-ventricular opening, and no definite diagnosis can 
be made between this condition and degenerative changes, 
such as thickening and calcification, slowly taking place 
in the valves. 

Mitral Incompetence and High Arterial Tension —Tho 
mitral orifice may be greatly stretched so as to admit 
three or four fingers. Sometimes, from the condition 
of rigor mortis in the muscle, the valves seem to be 
apparently capable of closing it more or less perfectly 
when tested by water after death, though during lite re- 
gurgitation was permitted as a result of imperfect co- 
aptation. Dilatation of the ventricle and stretching of the 
auriculo-ventricular opening usually take place together, 
but by no means to a corresponding extent ; either orifive 
or ventricle may be disproportionately enlarged, The 
regurgitation may be said to be only an incident of 
dilatation, Undue arterial tension will have a most im- 
portant place among its causes, and T have watched in many 
cases the gradual supervention of a murmur upon sounds 
which have had the loud and sharp character produced 
by excessive peripheral resistance ; but I have also fyund 
4 mitral murmur when there has been no arterial tension, 
the pulse being large, soft, short, and compressible. In 
chronic disease of the kidneys, which can scarcely escape 
mention when the effects upon the heart of protracted high 
tension in the arteries are under consideration, mitral 
regurgitation is less frequent than might perhaps have 
been expected, and when it occurs, there is usually actual 
lesion of the valves. This is probably due to the fact that 
the hypertrophy, which is associated with the dilatational 
and is usually the predominant change, renders the ventri- 
cular systole efficient in constricting the orifice. 
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TREATMENT. 


Mitral incompetence is met with in such varied degree 
and has such yaried causation, that it is necessary in 
discussing the treatment to differentiate between the most 
important varieties. 

1, When there is no valvular lesion, and the regurgita- 
tion is due to imperfect systolic narrowing of the orifice as 
in anemia, and occasionally after acute disease, the principal 
treatment will be that of the condition which has given rise 
to the atony of the cardiac muscle. When the heart is dilated 
after acute disease, a period of absolute rest may occasionally 
be necessary. Violent or sustained exertion in such cases 
and in anemia, must be avoided, as acute dilatation may be 
produced, or a pre-existing dilatation may be increased by a 
comparatively slight cause. Gentle regular exercise will be 
of great importance, and may be gradually increased in 
duration and vigour, as the heart regains its tone. 

A daily period of repose in the recumbent position 
should be enjoined, and a complete rest for a certain time 
before and after meals should be insisted on, 

Climate has an extraordinary influence in this condition 
af heart, and the CErtel system of graduated exercise at a 
moderate elevation is often of great service. 

Tron, quinine and strychnine may be given for the 
anwmia and general weakness, and small doses of digitalis 
will often make a great difference in the results obtained. 

The systolic apex murmur may be confidently expected 
to disappear in time, as a result of suitable treatment. 

2, In the case of a systolic apex murmur with extremely 
little regurgitation, common after middle age, when not 
due to dilatation of the left ventricle, little treatment is 
required, 

Tn most cases, instead of restriction in exercise being 
necessary, regular exercise will have to be ordered, and a 
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sedentary, self-indulgent mode of life modified, as these 
patients often plead a weak heart as an excuse for avoiding 
fresh air and exercise, which they dislike, 

When the incompetence is real, and has required 
compensatory changes to noutralize its effects, it is still 
desirable that the patient should take regular exercise, the 
duration and vigour of which must be determined by his 
strength and breath. So long as respiratory distress is not 
induced, outdoor exercise will do good and not harm. 
Standing about indoors is much more likely to be 
injurious. 

The one contingency to be specially guarded against 
is bronchitis, or any acute affection of the lungs. The pul- 
monary circulation is already carried on under difficulties, 
and superadded obstruction may intercept the compensatory 
high pressure maintained in the left auricle by the right 
ventricle ; the result being that there is less opposition to 
the mitral regurgitant stream, the left ventricle is imper- 
fectly filled, and the systemic blood supply is impaired: 
further, the right ventricle, unable to contend with the 
double obstacle to the transmission of blood through the 
Jungs, becomes over-distended and crippled, so that trieuspid 
regurgitation and venous stasis result. ‘The dreaded ulterior 
effects of mitral regurgitation are thus anticipated, and, 
besides this, recovery from tho bronchitis is retarded by 
the congestion in the pulmonary capillaries, 

High Arterial Tension.—Precautions must also be taken 
against high arterial tension, which may be due to renal 
disease or gout, or may be produced by too nitrogenized 
a system of diet, or by habitual consumption of beer or 
strong wines, or by constipation. With high arterial 
tension there will be increase in peripheral resistance, and 
thus increase in the amount and force of the mitral reflux, 
causing an additional continuous strain on the compensatory 
mechanism, Suitable dieting and the habitual use of a 
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mild mercurial purge once or twice a week, will tend to 
keep down high arterial tension when it is present. 

3. When serious symptoms set in, and especially if any 
exciting cause can be traced, there is more chance of making 
head against them, and of improvement under treatment, 
than in other forms of valvular disease. The result of mitral 
regurgitation is always backward pressure, taking effect 
first on the lungs, then on the right ventricle, and finally 
giving rise to obstruction to the systemic venous return, 
when the right ventricle breaks down. Tricuspid regurgi- 
tation does not appear to add appreciably to the obstruction 
in the great veins, and, indeed, is thought by some to 
prevent paralysis of the right ventricle from over-dis- 
tension, The two problems in the treatment are the 
relief of the venous stagnation and the strengthening and 
restoration of tone and vigour to the right ventricle, so 
that it can again perform its work efficiently. There is 
no constricting barrier opposing a fixed mechanical obstruc~ 
tion to the blood current as in mitral stenosis; the task 
is therefore easier. 

For the Relief of the Venous Obstruction, purgatives, of 
which mercury in some form is a constituent, will usually 
be sufficient, repeated according to their effect, and accord- 
ing to the condition and strength of the patient every 
second or third day. ‘The application of leeches over the 
liver, if it is enlarged and tender, will often be of great 
service, and almost invariably affords relief. Dry cupping 
may be useful. Venesection is not often absolutely required, 
though probably it might more frequently be resorted to 
with advantage than is the case. 

Concurrently digitalis should be given, and it is in the 
treatment of dropsy and advanced conditions of mitral 
incompetence, that it may be administered with the greatest 
confidence and least apprehension of its so-called cumulative 
effects. It increases, it is true, the peripheral resistance, 
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but as long as the structures of the heart are sound, it 
appears to increase the vigour of its contraction in greater 
proportion; this is especially the case with the right 
ventricle, and the improvement in the transit of blood 
through the lungs is perhaps the most important element 
in its beneficial results. It may be given with satisfactory 
results fur any length of time, as there is no barrier in the 
shape of a stenosed orifice, against which the increased 
energy expended by the heart will be exhausted: the only 
reason for discontinuing it will be nausea or loss of appetite, 
to which it sometimes gives rise, or marked diminution in 
the amount of urine excreted. 


CHAPTER XII. 
MITRAL STENOSIS. 
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Coxsraicrioy of the mitral orifice is on many grounds the 
ions of the heart. 
It is a common, and at the same time a serious form of 
valyular disease, and its clinical history prosents peculi- 
arities, some of which have long been recognized, while 





most interesting of the yalvular afte; 


others have not received adequate notice. It was the last 
of the valynlar diseases to be associated with distinctive 
physical signs, and to Gairdner the credit of this discovery 
is due. It also prosents greater difficulties in diagnosis 
than any other of the valvular affections. 


BrroLogy. 


Acute endocarditis is the commonest cause of mitral 
stenosis, but a certain interval must elapse before con- 
striction of the mitral orifice results, as this is mainly due 





MITRAL STENOSIS, 175 


to cicatricial contraction of the fibrous tissue formed in the 
process of repair of the damaged valves after inflammation. 

A remarkable fact is the relative frequency of its oeeur- 
rence in women, whether the basis of the estimate is 
post-mortem or clinical. Of fifty-three patients dying in 
St. Mary’s Hospital and examined after death, thirty-eight 
were females and only fifteen males— seventy-two and 
twenty-eight per cent. respectively. Of eighty-one cases 
collected by Hayden fifty-four were females and twenty- 
seven males—66‘6 and 33-3 per cent. Dyce Duckworth, in 
eighty cases, found no fewer than sixty-three women— 
7875 per cent. It cannot be said that any satisfactory 
explanation of this great disproportion of women affected 
by mitral stenosis has been given. It is true that rheumatism 
is more common in girls than in boys, but were this the 
only reason, there ought only to be a general predominance 
of valvular disease in women, and not of this particular con- 
dition. Possibly the greater liability of girls to anwmia at 
the period of puberty may have some bearing on the greater 
incidence of mitral stenosis in the female sex, especially 
when it is borne in mind that anwmia is frequently attended 
with augmented arterial tension which, by increasing the 
stress on the mitral valves, is a cause of insidious damage. 
These two factors may tend to keep going the chronic 
inflammatory process, which results in adhesion of the cusps 
of the mitral valve, and in further constriction of its orifice 
hy cicatricial contraction of the fibrous tissue thrown out 
around it. 


Mornin ANATOMY. 


‘The Heart.—Asa rule the heart is not yery large. Weights 
of ten and twelve ounces are common, and fourteen or fifteen 
will represent about the average, The left ventricle is 
usually not increased in size, the Jeft auricle is dilated 
and hypertrophied, and the right ventricle much enlarged 
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and its walls greatly thickened. The left ventricle, how- 
ever, may be enlarged and its walls thickened if mitral 
incompetence preceded the mitral stenosis, and there may 
therefore be great differences in the weight of the heart 
and dimensions of its cavities in different cases. 

The Mitral Orifice—The condition of the mitral orifice 
may vary greatly, and an extreme degree of stenosis does 
not seem to be incompatible with life. ‘The orifice may be 
s0 constricted that it will scarcely admit a penholder, and 
very commonly it will only admit the tip of the little finger. 
To such conditions the term “button-hole” has been applied, 
but it is scarcely applicable, as the margins of the orifice 
are usually rigid and unyielding. Tn other cases the aperture 
may be funnel-shaped. Frequently there is no trace of the 
mitral valves remaining as such, as they are adherent at the 
margins, contracted down to form a rough irregular lining 
to what is left of the original mitral orifice. 

The characteristic physiological effect of the lesion upon 
the heart is dilatation of the left auricle with more or 
loss thickening of its wall, and great hypertrophy with 
some dilatation of the right ventricle. The left ventricle 
is not correspondingly enlarged, and may retain its normal 
size, while the right ventricle, by its growth, may displace 
it backwards, so that no part of it appears on the anterior 
aspect of the heart, and its apex is no longer in contact 
with the chest wall, 

When the mitral orifice is narrowed, it is the left auricle 
and right ventricle only which are called upon to exert 
increased force, since there is no obvious cause of increased 
resistance in the systemic cireulation. The same may be 
said when the valvular lesion is mitral incompetence with 
regurgitation; but here another element of change comes 
in, which makes a difference between obstruction and 
incampetence. The high pressure in the pulmonary veins 
and left auricle, which is a result of the damming back of 
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the blood and of the increased force of the right ventricle, 
causes a forcible inrush into the left ventricle during 
diastole; and this, so long as the orifice remains of the 
natural size, must distend, and in the long run dilate its 
cavity, taking effect, as it does, during the unresisting 
period of the ventricular rhythm. But an increase in the 
capacity of tho cavity multiplies by so much the force 
required to expel its contents, and this constitutes a 
demand for hypertrophy. We have, then, as a result of 
mitral incompetence, dilatation, and more or less hyper 
trophy of the left ventricle; but the hypertrophy here is 
required as compensation for the dilatation, and not to 
overcome any direct effect of the impairment of the 
valvular apparatus. In stenosis of the mitral orifice, the 
pressure which thus affects the left ventricle is intercepted 
by the narrowed orifice. There is scarcely time for it to be 
adequately filled during diastole, still less for any distending 
effect to be produced, We sce, then, how it is that the left 
ventricle usually remains of normal size and does not in- 
crease pari passu with the right. Frequently, however, 
the left ventricle is dilated and more or less thickened, 
and here our reasoning appears to be at fault. But the 
difficulty disappears on reflection, Not uncommonly the 
change in the valves, which eventually glues them together 
and narrows the orifice, only interferes at first with their 
apposition and permits of regurgitation, which may, indeed, 
be for a long time the predominant result; and, in point 
of fact, incompetence often precedes the establishment of 
obstruction. We haye here abundant cause for differences 
in the condition of the walls and cavities of the heart found 
after death, and, it must be added, for variations in the 
clinical history, and especially for diversity of physical 
signs. 

The Lungs, Passive Hyperemia, Brown Induration. 
dema,—As a result of prolonged obstruction to the 

N 
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flow of blood from the Jungs to the left auricle in mitral 
incompetence and stenosis, there is passive hyperamia of 
the lungs. To a certain extent this is overcome by the 
increased driving power of the hypertrophied right ventricle. 
But the high pressure thus induced in the pulmonary cireu- 
lation gives rise to certain pathological changes in the 
lungs. 

The capillaries in the walls of the alveoli are over- 
distended, and become tortuous, projecting into the alveoli. 
Exndation of white and red blood cells into the alveoli 
takes place and occasionally capillaries rupture, giving rise 
to slight hemoptysis, which is frequently met with in 
mitral stenosis even in the early stages. Some of the 
extravasated blood may be thus expectorated, some is taken 
up by the alveolar cells and lymphatics, and the walls and 
lymphatics of the alveoli are often loaded with granules of 
pigment derived from the disentegrated hemoglobin. 

As a result of the irritation, proliferative changes take 
place in the alveolar walls, which become thickened, lose 
their elasticity, and tend to shrink and collapse, so that 
the surface available for aération of the blood is seriously 
impaired and diminished. It may be still further diminished 
by patches of catarrhal inflammation. 

This condition of lung, from its tough, inelastic feel, 
resulting from the diffuse fibrosis, and the brownish colour 
due to the deposit of blood pigment, is known as “Brown 
Induration.” 

As will be readily understood, this condition is most 
likely to arise in cases of mitral stenosis, where the hyper- 
trophied right ventricle has to keep up sufficient pressure 
in the pulmonary circulation to force the blood through the 
narrowed mitral orifice which constitutes, in severe cases, 
an almost impenetrable barrier to the on-flow of the blood, 
In mitral incompetence the back pressure is more variable 
and is usually not so severe, and we are more likely to 
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meet with a condition of congestion varying in degree 
from time to time. When the stagnation of the circulation 
in the lungs becomes more intense, edema of the bases 
of the lungs may supervene, the alveoli becoming filled 
with serum exuded from the congested vessels. 

Infaretion—In the later and final stages of mitral 
stenosis, or of mitral stenosis and incompetence combined, 
infarction of the lungs is very liable to occur. 

As the lung is freely supplied with blood vessels, 
infarction does not occur from embolism of a small artery 
in « normal lung, as is the case in the spleen or kidney, 
since collateral circulation is readily established. This has 
heen proved experimentally by Welch in dogs, and has also 
been verified at post-mortems by the finding of occluded 
vessels without any resulting infarct. When, however, 
there is extreme congestion of the lungs and the circulation 
is obstructed and stagnant, embolism will give rise to an 
infarct, as collateral circulation cannot be established. It 
has been supposed that, in mitral stenosis, embolism 
oceurs from clots forming in the right auricle during life 
and portions becoming detached and carried to the lungs, 
I have never seen any foundation in fact for this theory, 
and it is scarcely conceivable that clotting should take 
place in the heart during life if its walls are healthy. 

Tt is probuble that the infarction which is common in 
the later stages of mitral stenosis is the result of thrombosis. 
‘There is intense congestion and stagnation in the capillaries 
and small arteries, and the limit at which the circulation 
can be maintained is reached at last. Stasis and gradual 
thrombosis occur in one or more of the smaller arteries, and 
the result is the same as in embolism. ‘The blood-supply to 
the area supplied by the artery is cut off,and temporarily it 
becomes anemic. But blood soon flows from the adjoining 
capillaries into the empty vessels, the walls of which, deprived 
of their nutrition, give way or allow the blood to pass 
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through them into the alveoli, by actual rhexis, or 
diapedesis, so that we get a large hemorrhagic infaret. 
The name “pulmonary apoplexy” has been applied by 
some authors to this condition, but it scarcely seems a 
suitable term, as it is not the rupture of a yessel which 
is primarily responsible for the lesion. 

‘The infarcted areas are usually of considerable size, and 
amore or less wedge-shaped with their base at the pleura, and. 
may measure from half-inch to three or four inches across 
at their widest part. They are often multiple, and are 
usually among the incidents of the closing scenes in the 
disease, 

The Liver,—As the pressure in the pulmonary circulation 
is greatly increased, it stands to reason that the pressure in 
the right ventricle in systole must be raised in proportion. If 
the ventricle is unequal to the task of maintaining the high- 
pressure circulation it may dilate, giving rise to incom- 
petence of the tricuspid valve, or may incompletely empty 
itself during systole, which tends, in either case, to dam back 
the blood in the right auricle. This will cause obstruction 
to the return of blood to the auricle from the great veins. 
‘Phe blo] in the inferior vena cava, and consequently that in 
the hepatic veins being dammed back, will give rise to conges- 
tion of the liver, The intra-lobular veins and the capillaries 
entering them in the centre of the liver lobules, become 
distended and engorged with blood, The pressure on the 
adjoining cells in the centre of the lobule, and impairment 
of their nutrition results in atrophy of these cells, while 
fatty degeneration is prone to oceur in the cells in the 
periphery of the lobule. ‘The liver is engorged with blood, 
and greatly increased in size; and on making a section of 
the liver post-mortem, we see, naked eye, the congested 
capillaries and vein in the centre of the lobules as small 
red areas surrounded by yellowish, opaque rings of cells in 
a stute of fatty degeneration, a condition which is known as 
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a “Nutmeg Liver” from its appearance. A certain amount, 
of secondary fibrosis may occur in chronic cases of long 
duration, especially in mitral stenosis, 

The Kidneys.—As a result of chronic congestion pre- 
yalent throughout the venous system, the kidneys become 
congested. ‘The stellate veins are especially prominent, 
and the capillaries of the malpighian tufts are swollen and 
distended with blood. The organ is often of a bluish colour, 
when seen at the post-mortem, and is hard, rounded, and very 
firm on section from secondary diffuse fibrosis chiefly marked 
round the congested vessels, ‘This condition is known as 
“ Cyanotic Induration.” 


Puysican Siens, 


The Pulse.—The pulse of mitral stenosis is interesting. 
Tt is almost always regular until the heart is obyiously 
failing, unless the obstruction be complicated by regurgi- 
tation or by valvular affection of the right side of the 
heart. 

‘The artery at the wrist is small, and is full between the 
beats, presenting the characters of moderately high tension 
—that is, it can be rolled under the finger and is not very 
easily compressed. In my experience this modified high 
tension pulse is almost constant, and it points to resistance 
in the capillaries; but the cause of such resistance is not 
readily perceived. It may be due to contraction of the 
arterioles, either reflex or by direct stimulation, consequent 
on the blood being charged with impurities from im- 
perfect, elimination, or possibly be caused by backward 
pressure in the veins, which makes itself felt through the 
capillary network. More probably, however, it is simply 
an effect of the contracting down of the entire arterial 
system owing to the diminished supply of blood from the 
imperfectly filled left ventricle. 
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When irregularity comes on, it is usually at first in- 
equality in the foree of the beats, without marked disturb- 
ance of the rhythm. Then some of the beats of the heart 
fail to reach the wrist—no doubt from inadequate filling 
of the ventricle; the action of the heart may thus continue 
to be regular when the pulse is irregular. In some rare 
instances, there is only one beat of the pulse for every two 
beats of the heart, the contraction of the left ventricle at 
every alternate systole being inadequate to raise the aortic 
valves; and, on listening to the heart, there will be no 
aortie second sound with the alternate systoles, the rhythm 
as expressed by the sounds being one—two—one, one—two 
—one, with an accent on the third sound heard. The 
heart-beats follow each other in couples, and the accentuated 
first sound, unaccompanied by an aortic second sound, is 
mainly produced by the abrupt contraction of the right 
ventricle. 

The Heart.—The cardiac sounds and murmurs are varied, 
and sometimes perplexing ; but it has appeared to me that 
they afford a means of estimating approximately the degree 
of constriction which the mitral orifice has undergone. The 
contraction does not take place all at once, but increases by 
slow degrees through many months or years, and it is to be 
expected that corresponding change in the physical signs 
will accompany this change of mechanical conditions. ‘The 
physical signs are not the same in a given case from 
beginning to end, and by following the modifications of 
the sounds and murmurs which gradually supervene, 1 have 
been led to recognize three stages of the disease. 

The heart is not usually greatly enlarged; the apex is 
displaced to the left and sometimes also downwards, but 
it is found, as a rule, not far from the normal situation. 

The dilatation of the left auricle gives rise to an 
extension of dulness outwards, along the fourth and third 
Jeft intercostal spaces, and the dilatation of the right 
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auricle causes dulness beyond the right border of the 
sternum, 

The apex beat is not well defined, and in advanced cases 
a sharp and distinct shock is felt on palpation, which has 
not the deliberate thrusting character of hypertrophy, but 
is more like a tap. A thrill, presystolic in time, may 
usually be felt at the apex or just internal to it. ‘The 
impulse of the right ventricle is powerful, lifting the lower 
end of the sternum and adjacent costal cartilages, and 
making itself seen and felt in the epigastrium. 

Changes in the dimensions of the heart, however, have 
not the same direct relation to the degree of valvular 
mischief in mitral stenosis as in other valyular diseases, 
and it is by means of auscultatory signs that the division 
into stages is effected. 

The pathognomonic sign of mitral stenosis is usually 
given as a presystolic murmur heard over a limited area at 
and to the inner side of the apex beat, between it and the 
left border of the sternum. It is not a smooth, blowing 
murmur, but has a rough, vibratory character, and is often 
accompanied by a thrill perceptible to the hand at the same 
spot. A further distinctive feature is the way in which 
it runs up to and suddenly ends in the first sound, which 
tends to become short and sharp, and is itself highly 
characteristic. 

Sometimes in children after an attack of pericarditis, 
possibly as a result of pericardial adhesions, or in association 
with a mitral systolic murmur, a kind of rumbling pre- 
systolic murmur is audible, when no constriction of the 
mitral orifice exists. This murmur has not, however, the 
vibratory character of the true murmur of mitral stenosis ; 
nor does it terminate abruptly in the first sound; nor 
is the first sound modified in the manner described above, 
Reduplication of the first sound should not be mistaken 
for a presystolic murmur. 








184 HEART DISRASE, 


The pulmonic second sound is accentnated, as a result of 
the backward pressure in the pulmonary circulation, and 
very frequently there is reduplication of the second sound, 
from want of synchronism in the closure of the pulmonic 
and aortic valves, 


Cuanacrenistics or THE THREE STAGES IN THE Progress 
or THE Diskase, AS DEFINED BY AuscULTATORY S1aNs. 


In the first stage a second sound, as well as a presystolie 
munmur and first sound, will be audible at and to the 
left of the apex. It is the persistence of the second sound 
at the apex which is the chief distinctive feature of this 
stage. The second sound may be reduplicated. 

Under these conditions I have never known serions 
symptoms to arise from the condition of the heart, and I 
haye seen illnesses of different kinds, even serious attacks 
of bronchitis, passed through without the intervention of 
embarrassment of the circulation. It is very rarely that 
patients are admitted into hospital presenting simply the 
signs above enumerated, but they are frequently met with 
in out-patient practice and in consulting-rooms, 

The Second Stage.—This is marked by the disappearance 
of the second sound at the apex, and by the short, sharp 
character of the first sound, which also usually becomes 
very lond; the first sound, in effect, comes to resemble 
a second sound. Mistakes in diagnosis may now be easily 
made. In mitral stenosis, at this stage, and in mitral 
incompetence there is alike heard at the apex a murmur 
followed by a short, sharp sound; but in the former the 
murmur is presystolic in time, and the sound is the modified 
first sound, while in the latter the murmnr is systolic and 
the sound is the second sound. Very slight attention would, 
in most cases, suffice to prevent any confusion between the 
two, but au apex murmur is liable to be set down as the 
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familiar systolic murmur of regurgitation without further 
investigation, and thus mitral stenosis, the most serious of 
the diseases of the valves, at a period, too, when symptoms 
may be impending, is taken for incompetence, which is 
attended with less danger than any other of the valvular 
affections, To bear this source of error in mind is to avoid 
it; but cases are sometimes met with in which, from 
ubsence of cardiae impulse and from the similarity between 
the sounds, it is not easy to follow the rhythm of the heart 
and time the murmurs and sounds. Flexible stethoscopes are 
here at a disadvantage as compared with the rigid wooden 
instrament, which communicates to the ear and head, not 
only sound, but a sense of shock which at once indicates 
the moment of the systole, and this when there is no 
impulse perceptible to the hand. To attempt to time the 
first sound by the radial pulse is, of course, fallacious. The 
carotid pnlse is a safer guide, but it is not always easy to 
co-ordinate tactile and auditory impressions. 

The most trustworthy method of determining the 
relation of sounds to the cardiac rhythm is to find a spot in 
the region of the base where the first and second sounds are 
unmistakably recognized, and then from this point to 
follow the sounds, step by step, toward the apex, when it 
will be found which of them it is that disappears, or which 
maintains some distinguishing peculiarity, 

The presystolie murmur itself usually undergoes a 
modification in this stage. As commonly heard, it occupies 
the end of the diastolic interval, running up to the first 
sound, and corresponding therefore with the auricular 
systole, But it may be a long or a short murmur, and may 
indeed ceeupy the entire diastolic interval, when it will 
correspond, not only with the auricular systole, but also 
with the active dinstolie rebound of the ventricle from 
contraction; that is, the murmur is produced by the 
current of blood sucked into the ventricle as it dilates, as 
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well as by that driven into it by the systole of the auricle. 
This murmur, occupying the whole of the diastolic interval, 
is most frequent in bad eases. But it may further be cut 
in two, and, instead of being a continuous ramble from the 
second sound up to the first, may subside as the active 
dilatation of the yentricle ends, and before the anricular 
systole begins; or the proper presystolic part of the 
murmur may be lost while the diastolic part remains 
audible, so that the only murmur heard is diastolic, ie. 
a diastolic mitral murmur, strictly speaking. ‘Lhese varieties 
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VIG. 19.—1, PRESTSTOLIO MURMUR CORRESFONDING WITH AURICULAR SYSTOLE. 
2. MURMUR OOCUPTING WHOLE DIASTOLIC INTERVAL, 3 MUKMUR DIVIDED 
INTO DIASTOLIC AND PRESYSTOLIC PORTIONS. 





of murmur may be represented diagrammatically as shown 
in Fig. 19. 

‘The disappearance of the second sound at the left of the 
apex, which, with the short, sharp character of the first 
sound, marks the second stage of mitral stenosis, is probably 
explained by the following considerations. In the normal 
heart, a second sound is always audible at and to the left 
of the apex; and repeated careful examinations have con- 
yineed me that it is the aortic second sound which is here 
heard, and not the pulmonic, even when this is accentnated 
and unduly loud. In mitral stenosis, there are two influences 
tending to prevent the aortic second sound from reaching 
surface of the chest, First, the left ventricle, not 
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undergoing dilatation and hypertrophy, while the right 
enlarges greatly, is overlapped by the latter, which usurps 
the position of the apex, and thus the left ventricle cannot 
conduct the aortic sound to the chest wall. Again, the 
aortic second sound will be weak, because the diminished 
amount of blood entering the ventricle, in consequence 
of the narrowed mitral orifice, will not distend the aorta, 
and will, therefore, fail to produce a powerful recoil 
such as is necessary for the production of a loud second 
sound. 

The modification of the first sound in mitral stenosis is 
remarkable, and in searching for an explanation of this, one 
is struck by the analogy of the sharp, sudden, and tapping 
character of the apex beat to the shortness and sharpness of 
the first sound, which would soem to imply that some 
common cause has been instrumental in the production of 
these peculiarities in both instances. If this be the case, 
it is clear that the ventricular wall mnst be one of the 
factors, and the following explanation may be suggested. 
Owing to the narrowing of the mitral orifice there is not 
time in the diastolic interval for a sufficient amount of 
blood to flow into the left ventricle to completely fill it. 
At the commencement of systole, therefore, the ventricular 
cavity is not fully distended with blood, so that the muscular 
walls at the first moment of their contraction meet with no 
resistance ; then, closing down rapidly, they are suddenly 
brought up and made tense as they encounter the contained 
blood. It seems plausible that this sudden tension of the 
museular walls and the abbreviated systole of the left 
ventricle, would account both for the sharp and tapping 
apex beat and for the short first sound. 

In severe palpitation and tachycardia the first sound is 
also extremely short and sharp, and probably a similar 
explanation holds good here, namely, that the brief diastolic 
interval which is the rule in such eases does not afford 
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sufficient time for the complete filling and distending of 
the ventricle with blood. 

The third stage is characterized by the disappearance 
of the presystolie murmur, so that, the second sound being 
already lost, the only sound at and outside the apex is 
the short sharp first sound described. This is not unlike 
the first sound heard in dilatation with thinning of the 
left ventricle; bnt the absence of the second sound to the 
left of the apex constitutes a diagnostic difference, since 
this is distinct in dilatation. 

No careful observer who has devoted munch attention to 
the study of mitral stenosis has failed to notice that the 
presystolic murmur is sometimes absent in cases in which 
an advanced stage of this condition is met with after 
death. ‘The principal justification, however, for taking the 
disappearance of the presystolic murmur as a distinct 
stage in the clinical history of mitral stenosis is that, 
very commonly when pulmonary complications set in, or 
other serious symptoms arise, the presystolic murmur is 
lost, and that it again becomes audible when these subside 
and the patient improves. 

It is a matter of repeated and familiar experience for 
eases to be admitted into hospital on account of serious 
symptoms with only the short sharp first sound audible 
at the apex, and to leave after recovery with a presystolic 
murmur. The third stage, however, is not necessarily 
attended with serious symptoms, though this is the rule. 

‘The probable cause of the disappearance of the murmur 
is tho establishment of tricuspid incompetence, ‘The giving 
way of the tricuspid yalve and the occurrence of con- 
siderable reflux into the right auricle, make it impossible 
for the right ventricle to sustain the same high pressure 
jn the pulmonary circulation and left auricle as was 
present previously. There is not, therefore, sufficient 

re to force the blood through the mitral orifice 
rapidly enough to generate a murmur. 
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Symproms. 


The patient, up to a somewhat advanced stage, has not 
the look of heart disease, is neither pallid, nor dusky, 
nor anxious-looking, but often has a bright colour and 
cheerful expression. ‘There is some breathlessness on 
exertion, but not infrequently, up to the moment when, 
from some cause or other, serious symptoms set in, he or 
she is unconscious of serious emburrassment of the circula- 
tion, and capable of ordinary work. ‘The capillaries over the 
cheek bones are frequently congested, giving a ruddy colour 
which might be taken for a sign of good health, were it not 
contradicted by the dusky cyanotic tinge of the lips. The 
cyanosis tends to become more marked and permanent and 
the dyspnea more severe in the later stages, from the 
diminution in the aérating capacity of the lungs, which 
supervenes as their condition approximates that known as 
“Brown Induration.” Such patients are liable to cough 
and hemoptysis from the constant high pressure in the 
pulmonic circulation, In the early stages the hemoptysis 
is slight, being due to rupture of capillaries, and consists of 
mucus streaked with blood. In the advanced and terminal 
stages it is often very profuse and repeated, being due 
to infarction, Cough is often a troublesome symptom, 
from the bronchial catarrh to which the patient is especially 
liable, Attacks of tachycardia or palpitation are common 
and may cause great distress. Another condition more 
frequently met with as a consequence of mitral stenosis, 
than in other valvular affections, is great enlargement of 
the liver, with true pulsation of this organ, which often 
feels hard and firm on examination; it is not uncommon 
to find fluid in the peritoneal cavity before there is 
wdema of the feet and legs, or the edema will dis- 
uppear with rest in bed, while ascites persists, whereas 
dropsy, in cardiae failure, due to mitral incompetence, as 
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a rule, begins in the connective tissue of the most de- 
pendent parts, and ascites is not common. A reference to 
the section on morbid anatomy will make clear the cansa~ 
tion of most of the symptoms. 


Diagnosis, 


In the first stage, where the vibratory presystolie 
murmur ending in the short sharp first sound, and the 
second sound are present, there will be little diffieulty in 
arriving at a diagnosis. ‘Che short, rambling, presystolic 
murmur often met with during or shortly after an attack 
of peri- or endo-carditis, more especially in children, may, 
however, lead to some confusion. This murmur, however, 
is not of the loud vibratory character of the typical pre- 
systolic murmur, but is usually short and rumbling ; it does 
not indicate the presence of mitral stenosis, at any rate, 
in the sense of an established organic lesion. A further 
distinctive feature in diagnosis will be the absence of the 
typical modification of the first sound, which, instead of 
being short and sharp, will be dull, low-pitched, and 
possibly reduplicated. 

In the second stage, when the second sound is lost 
at the apex and only the presystolie murmur and first 
sound are present; these may possibly be taken for a 
systolic murmur and second sound which the first sound 
has come to resemble in character; the case would then be 
mistaken for one of mitral incompetence in which the 
prognosis is much less serious, Due care and accurate 
timing of the sounds will prevent this. Confusion is, 
however, liable to occur when mitral regurgitation is 
present as a complication, which is of very common 
cecurrence. Tt is then possible to mistake the presystolic 
and systolic murmurs together for a prolonged systolic 
murmur, the short sharp first sound being taken for an 


MITRAL STENOSIS, 191 


accentuated second sound. But attention to the character 
and time of the murmurs will obviate such a mistake. 
The systolic murmur of mitral regurgitation is blowing 
or musical, and begins with an accent, whereas the pre- 
systolic murmur is vibratory and ends with an accent, 
Accurate observation of the time at which the short sharp 
sound is heard will also prevent the mistake, but this 
will not. perhaps be so easily distinguished as the character 
of the murmurs. 

They may be represented diagrammatically as follows :— 





vc, 20 (Darl shading = presystolic murmur; light shading = systolic 
murmur), 
J. ONDINARY FiESYeTOLIC WITH sYSTOLIO MUNMUN, 2. rRESYSTOLIC 

MURMUR OCCUPYING THE WHOLE OY DIASTOLE, WITH SYSTOLIC MURMUN. 

B. DIASTOLIC PORTION ONLY OP PRESYSTOLIC MURMUR WITH SYSTOLIO 

aumuE. 

In the third stage, complicated by mitral regurgitation, 
recognition of mitral stenosis will often present great 
difficulties. There will be no presystolic murmur, and 
only a first sound with a systolic murmur will be audible 
at the apex. The absence of the second sound will be of 
great yalue in identifying the stenosis. If, however, the 
aitral regurgitation has preceded the onset of stenosis, it 
may have given rise to a degree of hypertrophy and dilata- 
tion of the left ventricle, such that the apex-beat, which 
eomes into contact with the chest wall, is still that of 
the left ventricle and not of the right, so that the sortie 
second sound is still conducted to the chest wall, In such 
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cases the modification of the first sound is an important 
aid to diagnosis; regurgitation tends to destroy the first 
sound, stenosis to shorten and intensify it, so that the 
presence of a short sharp first sound with a systolic murmur, 
in a case where there is obviously serious cardiac mischief, 
should at once suggest the probability of the presence of 
mitral stenosis, 

When, however, compensation has broken down in a 
case of combined stenosis and regurgitation, extraordinary 
fluctuations in the physical signs may be present; at one 
time a systolie, at another a presystolic murmur, at another 
time both may be heard, or perhaps only a short sharp 
sound alternating with murmurs, which it is impossible 
to time. At the same time the action of the heart will 
be rapid and markedly irregular, In such cases the ex- 
traordinary fluctuations must themselves give the chief 
clue to the diagnosis, thongh it will be impossible to 
estimate the extent of either lesion, 

It would appear that when the high pressure in the 
left auricle is well sustained it generates a presystolic 
murmur, and prevents regurgitation, so that no systolic 
murmur is generated, and there is no reflux, even though 
the typical “buttonhole” mitral orifice is present, in which 
closure of the orifice is absolutely impossible, as no yalves 
in fact remain as such, When, on the other hand, the 
pressure in the left auricle and pulmonary circulation falls 
below a certain point, either from break-down of the right 
ventricle or from the onset of tricuspid regurgitation, 
mitral reflux takes place during systole, and there is not 
suflicient pressure in the left auricle during diastole to 
generate a presystolic murmur, We may thus explain 
these extreme and confusing varieties in the physical 
signs of the third stage of mitral obstruction complicated 
by regurgitation, and account for the absence of a systolic 
murmur in many cases where, from the condition of the 
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mitral orifice post-mortem, we should have expected mitral 
regurgitation to have been present during life. 

In aortic incompetence a presystolic murmur is some- 
times present in addition to the diastolic murmur, which 
does not necessarily imply the existence of mitral stenosis, 
The probable significance of this murmur and the explana- 
tion of its presence have already been diseussed in the 
chapter on Aortie Incompetence. 


Proenosis. 


Mitral stenosis stands next to aortic regurgitation 
among yalyular affections in the order of gravity. The 
average age at death, as deduced from 58 cases abstracted 
from the post-mortem records at St. Mary's Hospital, was 
found to be 33 for males and 87 or 88 for females, which 
is higher than one would expect. 

A suggestive inquiry is, why mitral stenosis should be 
80 serious, and especially why it should be attended with 
greater danger to life than mitral incompetence. One 
reason is, that the effects of obstruction here are not so 
easily neutralized as are the effects of regurgitation, The 
high pressure maintained in the pulmonary circulation and 
in the left auricle, by hypertrophy of the right ventricle, 
will antagonize incompetence of the valve in two ways— 
by resisting the reflux during systole, and by more rapid 
filling of the ventricle during diastole. In stenosis this 
high pressure can only be of service by increasing the 
rapidity of the passage of blood through the narrowed 
orifice during diastole; and, as diastole only lasts for a 
certain time, if the contraction be extreme, the ventricle 
cannot be properly filled before the systole is again due. 
When such is the case, the compensation is inadequate, 
On the other hand, since the constriction may reach a 
degree which, in the absence of experience, would seem 
quite incompatible with life, and since the subjects of such 

° 
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extensive change must have lived through all the inter- 
mediate degrees, it can scarcely be simply that obstruction, 
as such, is specially dangerous. Probably the explanation 
of the greater danger of obstruction, as compared with 
regurgitation, lies in the fact that, when once adhesion 
between the flaps of the valves has set in, it tends to go 
on, the friction and strain keeping up chronic inflamma- 
tion, which gives rise to further adhesion of the valves and 
contraction of the orifice. 

When mitral stenosis is established in childhood or 
early adolescence, the prognosis is more serious than 
when it occurs in later life. This is partly owing to the 
progressive tendency of the constriction of the orifice, 
which is more marked in early life, and partly to the fact 
that the stenosed orifice does not increase in size while 
the growth of the heart continues, so that even though no 
further actual narrowing takes place, the relative dispropor- 
tions between the mitral orifice and the cavities of the heart 
will increase as the heart attains its full development. 

The important point in prognosis, however, is the 
comparative prospect of life in individual cases, and it is 
in the estimation of this that the recognition of the 
different stages is of service. The extent of the hyper- 
trophy and dilatation of the walls and cavities of the heart 
does not afford yery great assistance, as we have seen that 
mitral stenosis does not give rise to any marked change 
in the left ventricle; a certain amount of information, 
however, as to the amount of obstruction may be gathered 
from the degree of hypertrophy and dilatation of the right 
yentricle, on which has fallen the work of overcoming the 
obstruction. A careful study of the sounds and murmurs 
will give more precise information, so that the three stages 
in the disease, as described above, must be borne in mind 
in attempting to form a prognosis, So long as the second 
sound is beard at and beyond the apex, there is little or 


MITRAL STENOSIS. 195 


no liability to the occurrence of symptoms, and there is 
no immediate danger. It must, however, be borne in mind 
that, owing to the tendency of the stenosis to increase, the 
prognosis as to prolonged life in the future is not favour- 
able in the majority of cases. 

When the second sound is lost at the apex, that is, 
when the second stage is reached, there may still be 
immunity from symptoms under ordinary conditions of 
life; but there is no capacity for the adjustment of the 
circulation to deviations from these, so that any imprudence 
or slight over-exertion, or even mental worry, on the part 
of the patient is liable to bring about a break-down of 
compensation, One must not, therefore, be thrown off 
one’s guard by absence of complaints, or by the apparent 
good health of the patient. With suitable precautions 
and care, however, the condition of the patient may remain 
the same for years, though any tendency to increasing 
shortness of breath or any fresh attack of rheumatism will 
be reasons for apprehension, as indicating that the con- 
striction is increasing. 

When the third stage is reached and serious symptoms, 
such as dyspnoea, dropsy, pulmonary infarction, and other 
effects of venous congestion and over-distension of the 
right side of the heart, are present, the first element in 
the mental calculation will be the severity of the symptoms. 
But recoveries are witnessed in conditions apparently so 
desperate that if it is the first time the patient has suffered 
from a similar complete break-down of compensation, 
the case must not be pronounced absolutely hopeless. ‘The 
number of times severe symptoms have arisen and the 
readiness with which they have been provoked become 
the most important considerations, If the patient has had 
similar attacks previously, and if a very slight cause has 
heen sufficient to induce them, the danger is very great, 
and the chance of even temporary recovery is a poor one. 










HEART DISEASE, 


‘TREATMENT. 


The first stage of mitral stenosis is attended with 
symptoms, and rarely calls for treatment, So long as 
narrowing of the orifice is only moderate, compe 
appears to be easily effected, and the patient suffers 
or no inconvenience. The fear is that once the flaps 
the valve have begun to adhere, the adhesion will 
































could be prevented by any means, the treatment effee' 
it would be of extreme value, We haye no power, how- 
ever, of dircetly influencing the process of adhesion, an 
ean only endeavour to obviate causes tending to keep up 
or excite inflammation of the valves. Every possible pre- 
caution should be taken against rheumatism, which is 
extremely prone to attack the damaged valves; and slight 
rheumatism, which might be neglected in a sound in- 
dividual, should receive attention in a patient suffering 
from mitral stenosis of however small degree. Unduly 
high pressure in the arterial circulation will react on the 
yalyes by giving rise to high intra-cardiae pressure, and 
stress upon them will tend to keep up or revive irritation. 
Over-eating and drinking, again, and constipation, giving 
rise to accumulation of impurities in the blood, will have 
a like tendency. Precautions based on this knowledge 
should therefore be inculcated upon the patient. 
Bronchitis and other affections of the lungs will increase 
the resistance in the pulmonary circulation and the strain on 
the right ventricle, and should be specially guarded against. 
As the narrowing of the orifice progresses, or when 
the affection is found on examination to have reached — 
the second stage, and when symptoms such as breathless- — 
ness and cardiae pain or oppression or weight are readily 
induced, or are more or less constantly present, or when 
hemoptysis has occurred, the precautions suggested above 
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should be urged more emphatically. Mercurial purgatives 
will then be of service, and rest in the recumbent position, 
and, if necessary, confinement to bed fora time should be 
ordered, Strychnia and iron, with nitroglycerine or nitrites 
and stimulants, may be prescribed, but digitalis should 
not be given unless there are symptoms of right ventricle 
failure, and not then until after free purgation; on no 
account should it be given for a long period. 

The rules for exercise will be the same as in other 
forms of valvular disease. Sufferers from mitral stenosis 
of slight or moderate degree are perhaps more liable to 
do themselves harm by imprudent exertion than the 
subjects of mitral incompetence, as they are often not 
checked by breathlessness, but persist in overtaxing their 
strength till severe pain in the heart, or perhaps an attack 
of hemoptysis is induced, At an advanced stage of the 
disease exertion may prove suddenly fatal, but never while 
the patient is free from serious symptoms; more commonly 
it is by overthrowing the compensatory balance already 
inclined to the wrong side, and so aggravating the existing 
venous stasis, or by detaching a thrombus, which gives 
rise to embolism, that effort or excitement proves injurious 
and ultimately fatal. Hemoptysis is rarely considerable, and 
seldom requires any other treatment than rest and aperients, 

When from neglect of precautions, or from overtaxing 
of strength by unavoidable duties, or from depressing 
emotions, or from the advance of the disease, decided 
symptoms of right-ventricle failure have supervened, such 
as great weakness, cough, dyspnoea, with evidences of 
venous stasis in swollen jugulars and enlarged liver, and 
dropsy, then energetic measures will be required. These 
will be mainly such as will relieve the venous engorge- 
ment and the overloaded right ventricle and auricle, 
smart purgation by calomel or blue pill and colocynth, 
followed, if necessary, by salines. 
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When the symptoms are yery urgent, venesection may 
be of striking service, and in certain cases there is no 
other treatment that will take its place and avail to 
ayert a speedy fatal termination. 

‘The indications will be, not a full bounding pulse, but 
the opposite—a small, weak, irregular pulse, many of the 
beats being scarcely perceptible; the heart, on the other 
hand, more especially the right ventricle, will be beating 
violently, epigastric pulsation being very marked, while 
the apex beat is scarcely perceptible. The liver will be 
enlarged, and perhaps pulsating, and the jugulars will be 
full and pulsating. ‘The contrast between the powerful 
right ventricle impulse and the small, weak, irregular pulse 
is very striking, and is one of the most important indica- 
tions for venesection, The sufferer will be in a state of 
dyspneea, though not always of an agonizing kind, and 
not always compelling him to sit up; the face may 
be dusky and the lips blue, but it may also be pale with 
a red patch of injected capillaries on the cheeks. 

The narrowed mitral orifice constitutes a fixed obstacle, 
which keeps up an unremitting backward pressure in the 
pulmonary circulation, and makes it difficult or impossible 
for the right ventricle to overcome the paralyzing over- 
distension to which it is subjected. Venesection lessens 
the amount of blood arriving by the veins, and gives the 
right ventricle a chance of recovery, so that it can again 
contract down more or less efficiently on its contents. 

Venesection does not, however, dispense with the 
necessity for relieving the portal circulation by purgation, 
Stimolants which without these measures afford no relief, 
and may indeed do harm, will then be of the greatest 
service, and digitalis and like remedies will find their 
opportunity. 

When the symptoms are less urgent or venesection is 
objected to, seven or eight leeches applied over the liver 
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may be of service, and in hospital patients, where rest and 
care and proper nourishment make such an enormous 
difference in the influences acting on the patient, leeches 
will usually be sufficient. 

The administration of digitalis in the early stages of 
the disease is seldom if ever called for; it is only when 
there are symptoms of right ventricle failure, and then 
only after free purgation and, if necessary, yenesection 
haye been employed, that it should be prescribed. Up 
to a certain point in such cases its influence is often most 
beneficial, but sometimes it fails to relieve, and even 
appears to aggravate the symptoms. If continued too 
long in cases where it has been of signal service, un- 
favourable effects may supervene, marked by slowing of 
the pulse, a sense of precordial oppression, and by coupled 
heart-beats, the first of which alone reaches the wrist, the 
second being unaccompanied by an aortic second sound. 

In many cases the coupled heart-beats with two beats 
of the heart to one beat of the pulse at the wrist can be 
induced at will by the administration of digitalis, 

Digitalis, therefore, must be employed with caution in 
mitral stenosis, and its effects should be carefully watched. 
Under no circumstances should it be prescribed unless the 
patient is under observation, and it should rarely be given 
for a long period of time. 

Nitro-glycerine and other vasodilators may sometimes 
be given with good effect for many weeks or even months 
in conjunction with general tonics, such as iron, quinine, 
and nux vomica, 








CHAPTER XIII, 


VALVULAR DISEASE OF THE RIGHT SIDE OF 
THE HEART. 


TRICUSPID INCOMPETENCE AND STENOSIS—PULMONIC INCOM- 
PETENCE AND STENOSIS—SYSTOLIC PULMONIC MURMURS 
WHICH DO NOT INDICATE STENOSIS. 


Puoary tricuspid valvular disease is rare, and for the 
most part is congenital. 

Tricuspid regurgitation is so common when the right 
ventricle is oyerdistended by violent exertion (the so- 
called safety-valve action) that it may be looked on as 
physiological; it is not usually attended with a murmur. 
‘Tricuspid incompetence, again, with or without a murmur, 
is an early and almost constant effect of back pressure 
through the lungs when there is serious valvular disease 
of the left ventricle. In both instances the cause of the 
regurgitation is dilatation of the right ventricle, temporary 
or permanent, as the case may be. 

The tricuspid valve may, however, be damaged during 
intra-uterine life, or more rarely in childhood or adolescence 
by endocarditis of rheumatic origin, or, where serious 
valvular disease of the left ventricle exists, may undergo 
thickening and contraction from chronic inflammation set 
up by the irritation and undue strain caused by protracted 
high pressure in the pulmonary circulation. 

The murmur attending tricuspid regurgitation is systolic 
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in time and is usually blowing in character, having its 
maximum intensity about one-third of the distance between 
the left edge of the sternum and the vertical nipple line, 
Tt is usually audible outwards towards the apex, and 
sometimes at the apex itself, where it may be mistaken for 
a mitral murmur. Such a murmur, when constant and 
not occasional only, may bs looked on as indicative of 
definite tricuspid insufficiency, with probably aetual change 
in the valvular flaps and chord tendinew. A musical 
tricuspid systolic murmur may sometimes be heard over 
a limited area, but it seldom has any important significance. 

Tt is not, however, from the character of the murmur, 
or from its presence, that conclusions us to the degree of 
tricuspid incompetence are to be drawn. More important 
information is gained from the condition of the veins of 
the neck aud from enlargement of the liver. The veins 
of the neck are more or less distended according to the 
degree of regurgitation, and the external jugulars may 
attain even the size of the little finger. Frequently they 
will fill from below when emptied by pressure. 

Pulsation is usually present when there is much regurgi+ 
tation, and is often very conspicuous. It is sometimes seen 
to be double, the contraction, first of the auricle, then of 
the ventricle, sending a reflux wave along the jugulars. 
At times the pulsation in the internal jugular vein is so 
marked, and extends so high, that at first sight it may be 
taken for the carotid throb of aortic regurgitation; but it 
is of course easily extinguished by light pressure. 

The effect of tricuspid incompetence, causing damming 
back of the blood in the inferior vena cava, is felt by 
the liver, which gradually becomes much congested and 
enlarged, and eventually may pulsate as the reflux becomes 
considerable, 
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Tricusrrp Srenosis. 


Tricuspid stenosis is of rare occurrence, and is usnally 
associated with mitral stenosis, It seldom, if ever, oceurs 
as an isolated valvular lesion. It is in most cases the result 
of an attack of endocarditis affecting mitral and tricuspid 
valyes simultaneously, and is rarely a congenital affection. 

The most characteristic physical sign, when it can be 
recognized, is a presystolic murmur, audible in the tricuspid 
area, but it is not always present, and when present is 
not easily distinguished from a concurrent mitral presystolic 
murmur, In many cases in which tricuspid stenosis has 
been diagnosed from the symptoms during life and found 
on post-mortem examination, and when consequently the 
presystolic murmur has been carefully and perseveringly 
sought for over a long period, it has been impossible to 
recognize and distinguish it. There can be no doubt, 
however, that the murmur has been frequently heard and 
recognized, Another important physical sign of tricuspid 
obstruction is distension of the jugular veins with little 
or no pulsation. Mackenzie* of Burnley has obtained 
graphic records of jugular pulsation, and describes an 
auricular and yentricular type: when the right side of 
the heart is distended, the double jugular pulsation—the 
first wave auricular and the second ventricular—is frequently 
very distinct. But if the tricuspid valves are contracted 
and rigid and the orifice narrowed, the ventricular wave is 
cut off, while the auricular may be present. If, however, 
the auricle is paralyzed by oyer-distension, the auricular 
wave may also be missing. 

When any considerable degree of tricuspid stenosis 
exists, the symptoms of embarrassment of the circulation 
and of venous back pressure are present in a marked 
degree. When it supervenes on mitral stenosis it is 
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possible that it has a beneficial effect in postponing the 
supervention of and ‘limiting the degree of tricuspid re- 
gurgitation, but this is doubtful, The symptoms are 
usually severe. Cyanosis and dyspnea are prominent 
features, and cedema of the legs is commonly present. 


Tur Punmonic VAtves. 


Disease of the pulmonic semilunar yalves is rare, and 
of the two conditions, insufficiency and stenosis, the former 
is the more uncommon, 

Pulmonic insufficiency giyes rise to a diastolic murmur, 
best heard in the left third intercostal space, and conducted 
downwards, It must, however, be borne in mind that the 
murmur of aortic regurgitation is also frequently heard 
at this spot, so that before venturing on a diagnosis 
of pulmonic regurgitation, it must be ascertained, not 
only that the pulmonie second sound is impaired, but 
also that the carotid throb and collapsing pulse are 
absent, and that the aortic second sound is unimpaired. 
No special train of symptoms can be attributed to 
pulmonic regurgitation. 

Pulmonie stenosis is nearly always a congenital defect, 
and as it is fully discussed in the chapter on Congenital 
Malformations, little need be said here. The murmur to 
which it gives rise is systolic in time and usually loud and 
rough, varying in intensity. It is most distinct in the 
third left space, about three-quarters of an inch from 
the margin of the sternum, but it is conducted along the 
branches of the pulmonary artery and is often audible over 
the whole cardiac area and far beyond, sometimes over the 
entire chest, front and back. Pulmonie stenosis is often 
associated with some other congenital defect, such as a 
perforate interventricular septum or patent foramen ovale, 
When the last-named condition exists cyanosis is, in the 
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majority of cases, present in a more or less pronounced 
degree, or is easily induced by exertion, 

Systolic pulmonic murmurs are very common without 
change in the orifice or valves. 

A pulmonic murmur may be present in a patient 
suffering from anemia and disappear as the blood regains 
its normal character; it is then properly termed “ hemic.” 

Again, a murmur in this situation may be induced by 
severe or protracted exertion, and last for some hours or 
days. There will probably be at the same time indica- 
tions of dilatation of the right ventricle, though it is not 
easy to explain how this could give rise to the pulmonie 
murmur. 

A third variety of systolic murmur in the pulmonic 
area, which may be loud and rough, and often yaries 
greatly in the same subject and without obvious cause, 
or especially on change of position, is not unfrequently 
met with in adolescents of both sexes, which cannot be 
attributed to anaemia or to dilatation of the right ventricle, 
It is not indicative of temporary weakness or organic 
unsoundness of heart, nor is it incompatible with capacity 
for vigorous and sustained exertion, as boys and men in 
whom it is present can play football and train for races 
with impunity. Its presence may be made « pretext for 
rejecting candidates for the army on medical grounds, but 

_ I haye known many men in whom such a murmur was 
present go through arduous campaigns without breaking 
down. I have never known such a murmur develop into 
actual heart disease; on the contrary, it usually disappeurs 
in adult life, except now and then in women. 

The causation of such a murmur is apparently as 
follows. Usually the conus arteriosus of the pulmonary 
artery is covered by the thin edge of the overlapping left 
Jung. In the cases under consideration the covering by 
lung is incomplete, and a part of the conus comes into 
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contact with the chest wall, and during systole is flattened 
more or less against the chest wall. An eddy is thus 
formed in the current of blood rushing into the pulmonary 
artery, which gives rise toa murmur. Evidence in support 
of this explanation is afforded by the fact that the murmur 
usually disappears when the patient is told to take a deep 
breath and hold it, as a cushion of lung is then brought 
over the conus arteriosus between it and the chest wall. 
The result is the more striking if the murmur happens to 
be loud and vibratory. 


CHAPTER XIY. 
CONGENITAL MALFORMATIONS, 


VARIETIES OF CONGENITAL MALFORMATIONS—RELATIVE 
FREQUENCY OF OCCURRENCE—OF SINGLE AND COMBINED 
DEFECTS —PHYSICAL SIGNS — SYMPTOMS — CYANOSIS 
CAUSE OF CYANOSIS—DIAGNOSIS—PROGNOSIS, 





Some of the most important varieties of congenital mal- 
formations of the heart and great vessels are— 

1. The heart consisting of two or three cavities, the 
interventricular or interauricular septum, or both, being 
absent. This is of rare occurrence. 

2, Incomplete interventricular septum, usually taking 
the form of a perforation in the upper third of the 
septum. 

3. Patent foramen ovale, 

4, Persistence of patent ductus arteriosus. 

5, Stenosis of the pulmonary orifice due to constriction 
of the trank of the yessel itself, or of the infundibular 
portion of the right ventricle, or to the adhesion or 
malformation of the valves. 

6, Transposition of pulmonary artery and aorta. 

7. The aorta and pulmonary artery may both arise from 
the same yentricle, 

8. Malformations of the aortic, tricuspid, or mitral 
yalyes are not of common occurrence. In most cases, where 
the tricuspid valve is found to be affected at birth, the 
probabilities will be that it has been damaged by endo- 
carditis occurring during foetal life. 
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Pulmonic Stenosis,—Of these varieties by fur the most 
common is stenosis of the pulmonary orifice. Of 181 cases 
of congenital malformation collected by Peacock, in 90 
more or less contraction of the pulmonary orifice was 
present, and in 29 others the orifice or trunk of the vessel 
was obliterated.* 

The narrowing may be due to constriction of the conus 
arteriosus aboye the valyes, or to adhesion between the 
cusps of the valves, The artery may be very small and 
ill developed and the valves present but impervious. 

The most common varieties of congenital heart disease, 
after pulmonic stenosis, are deficiency of the interventricular 
septum and patency of the foramen ovale. 

Deficiency of the interventricular septum usually takes 
the form of a perforation in the upper third of the 
septum, in the undefended or membranous space, so called 
because normally the septum here only consists of two 
layers of endocardium. It is rare as an isolated lesion, but 
is not uncommon in association with other malformations 
which give rise to unequal pressure in the two ventricles, 
For instance, it is frequently found coexisting with pul- 
monic stenosis, in which the pressure in the right ventricle 
is in excess of that in the left. Not unfrequently in such 
cases the right ventricle is greatly hypertrophied and the 
septum is deviated to the left, and in some cases the aorta 
arises wholly or in part from the right ventricle. 

Pateney of the foramen ovale may occur in connection 
with pulmonic stenosis; but this cannot be always attributed 
to excess of pressure in the right auricle, as it is sometimes 
found as an isolated lesion; and also cases are recorded 
in which the foramen was found closed, though excess of 
pressure must have existed in the right auricle. 

‘The ductus arteriosus may remain patent in consequence 
of some obstruction to the passage of blood through the 

* Peacock, “Malformations of the Human Heart," p. 193, 
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lungs or systemic vessels; not infrequently a patent ductus 
arteriosus occurs in association with a patent foramen 
ovale, the patency of both being due to similar causes ; 
hence the two may be found together with, and as a direet 
result of, pulmonic stenosis. 

Tn a case recently under my care at St. Mary's Hospital, 
patency of the ductus arteriosus existed as an isolated 
lesion, 

Transposition of Pulmonary Artery and Aorta.—The aorta 
may arise from the right ventricle, and the pulmonary 
artery from the left. The ductus arteriosus will usually 
remain patent. The aorta and pulmonary artery may both 
arise from the same ventricle. In a specimen in the St. 
Mary’s Hospital Museum, both aorta and pulmonary artery 
arise from the right ventricle, The interventricular septum 
is absent in the upper third, so that there is free com- 
munication between the two ventricles. The right ventricle 
is greatly dilated and hypertrophied and the left very 
small, The pulmonary artery is very small and ill 
developed, and its lumen is only about 2 mm. in diameter. 

In spite of this the child from which the specimen was 
taken lived to the age of three months, though eyanosed 
and dyspnavie from birth, and very poorly developed, 


Paystcan Siens. 


In pulmonic stenosis « lond, rough, systolic murmur is 
usnally to be heard over the precordial region with its 
maximum intensity at the level of the nipple, midway 
between the nipple and the sternum. It will be conducted 
along. the branches of the pulmonary artery so that it 
will be heard over a large area on both sides of the chest; 
but it will be heard more distinctly on the left side of the 
chest between the base of the heart and the clavicle than 
over the aorta. In association with this the right ventricle 
will usually be hypertrophied, 
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Deficiency of the interventricular septum may give rise 
to a systolic murmur whose seat of maximum intensity 
is, according to Roger and Potain, in the fourth left space 
half an inch above the nipple; but as this defect commonly 
coexists with pulmonic stenosis, such a murmur would 
probably be masked by that due to the pulmonic lesion. 
A murmur that may oceur in cases of deficient inter- 
ventricular septum, and which I look upon as diagnostic, 
is one quite different in character to any that occur in 
the usual forms of valvular disease. It is harsh and loud, 
but its great peculiarity is that it never ceases, becoming 
suddenly louder and higher pitched with the systole, 
and subsiding into a continuous rumble during diastole, 
reminding one of the kind of noise of varying intensity 
made by a knife-grinder’s wheel when a knife is being 
sharpened, 

Patent foramen ovale—There is no known auseultatory 
or other physical sign by which a patent foramen ovale 
can be diagnosed. Peacock quotes one case of patent 
foramen ovale without other defect, in which the patient, 
a girl, lived to the age of sixteen, when she died of 
pulmonary tuberculosis. There was no cyanosis, and till 
she began to suffer from tuberculosis there were no 
symptoms other than those of general debility. In a 
ease under my care the patient was a man, who died at 
the age of thirty from bronchitis. There was no marked 
eyanosis during infancy, there were no special symptoms 
of morbus cordis, and no cardiac murmurs; the patient 
was, however, dull and of sluggish intellect, but could 
take long walks without seeming distressed in any way, 
or appearing the worse for it. During the fatal sttack 
of bronchitis cyanosis developed, attended with torpor. A 
noteworthy point was that the cyanosis deepened during 
sleep, and there was no spontaneous waking up, and the 
patient was roused with difficulty, Eventually the torpor 
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and cyanosis deepened into fatal coma, At the 
the only cardiac lesion found was a patent foramen 
Patent Ductus Arteriosus.—This usually is found + 
ciated with other lesions of which it may be di 
differentiate the physical signs. I have recently, h 
had under my care a case, already referred to, in 
patency of the ductus arteriosus existed as an iso 
lesion The only physical sign was a soft blowing systol 
murmur of moderate intensity audible over most of 
cardiac area, most marked in the third left intercostal 
space; it diminished in intensity towards the clavicle 
towards the aortic area, but was very distinct at the ap 
There was no cyanosis, and there were no symptoms 
directly attributable to the condition, but the child died of 
diarrhea and vomiting. It was 7 months old. 


Symrtoms. 


The child suffering froma serious congenital affection 
of the heart is usually irritable and fretful, and may be 
subject to fits. The fingers and toes are clubbed, and the 
extremities cold. He may be always eyanosed to a. varying 
degree, or only become cyanosed on exertion. There will 
usually be constant shortness of breath, and paroxysms of 

\ dyspnoea may occur, in which cyanosis becomes so intense 
that the extremities become almost black, He will remain 
stunted in growth and backward in development, intel- 
lectually as well as physically. The symptoms will of 
course yary, according to the nature of the lesion, They 
will be most marked in a case of severe pulmonary stenosis, 
and may, as has already been seen, be entirely absent in a 
case of uncomplicated patent foramen ovale, 

Cyanosis.—In many instances of congenital malforma- 
tion of the heart, the most marked and striking feature is 
the cyanosis of the patient; hence the various forms of 





CONGENITAL MALFORMATIONS. aut 


congenital heart disease have been grouped together under 
the names morbus coeruleus, or blue disease, by English, 
and eyanose, or maladie bleue, by French authors, 

The explanation of the cause of this peculiar discolora- 
tion is still a matter of dispute. Sénac, Corvisart, Gintrac, 
and others attribute it to the mixture of arterial and 
venous blood in the heart or great vessels, owing to defec- 
tive septa or patent ductus arteriosus, Cruveilhier at- 
tributed it to venous congestion. It has been proved, 
however, that cyanosis may exist without the intermixture 
of currents of blood, also that complete intermixture may 
take place without the occurrence of cyanosis. 

Tt is obvious, therefore, that neither of these explana- 
tions are sufficient, Stillé, with a view to determining the 
eause Of cyanosis, collected 77 cases of congenital morbus 
cordis in which cyanosis was present. In 53 instances 
the pulmonary artery was constricted or impervious, or 
its orifice was obstructed in some way. He came to the 
conclusion, therefore, that cyanosis was due to venous 
congestion usually dependent on obstruction at the orifice 
of the pulmonary artery, or on some other cause giving 
rise to obstruction to the venous return. This is clearly 
not a complete explanation, as there is often no cyanosis 
in cases of morbus cordis in adults where the venous 
congestion is extreme, Peacock makes another important 
suggestion, that deficient aeration of the blood is a con- 
tributory Cause of cyanosis; he says, “where only a small 
proportion of the blood is submitted at one time to 
aeration in the lungs, the whole mass must be of a dark 
colour, consequently the hue of the surface will be pro- 
portionately dark.” ‘This is especially the case in pulmonic 
stenosis, and Stillé’s statistics, which show that pulmonic 
stenosis is the commonest cause of cyanosis, afford strong 
support to this view, that aeration of a small proportion 
only of the blood is the essential cause of cyanosis, 
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Dtacnosis. 


‘Though in severe cases it is usually easy to arrive 
at a diagnosis of congenital heart disease from a history 
of cyanosis and dyspnea since birth, with the clubbing 
of the fingers and toes, it is difficult and in many instances 
impossible to be certain of the exact nature of the 
malformation. 

Where with a history of cyanosis and paroxysms of 
dyspnoea since birth we find a loud, rough, systolic murmur, 
with its maximum intensity on the left side at the level 
of the nipple, midway between the nipple and sternum, 
together with a hypertrophied right ventricle, we may 
be fairly certain that pulmonary stenosis is the main 
lesion; but whether a patent foramen ovale or perforate 
interventricular septum, or patent ductus arteriosus, is 
present as well, it will often be impossible to decide, 


Proanosts. 


The lesion is in this case stationary, and not pro- 
gressive, but the malformations being widely different, 
the effect they haye on the duration of life will vary 
considerably, 

1. In eases of moderate constriction of the pulmonary 
artery without other malformation, for which hypertrophy 
of the right yentricle is sufficient to compensate, there 
will be no cyanosis, and the patient may live many years 
without serious inconvenience, except on violent exertion. 

2. In eases where the foramen ovale is open the 
pulmonary stenosis is usually greater, and hence the 
duration of life will probably be less; but out of 20 cases 
which Peacock collected, 11 lived to the age of 15 years 
and over, 1 living to the age of 57. 

8. Where with pulmonary stenosis the interventricular 
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septum is also deficient, the prognosis is much less 
favourable, for not only must the pulmonary constriction 
be considerable to have given rise to this deficiency, but, 
further, in such case the aorta usually arises in part from 
the right ventricle. Of 64 such cases collected by Peacock, 
only 14 survived the age of 15. If, however, the degree 
of pulmonic stenosis is slight and the perforation in the 
septum small, life may be prolonged, and two patients are 
now living, at the age of 30 or upwards, in which T believe 
this condition to exist; one has borne a child, 

4. Where the pulmonary artery is impervious, the 
duration of life rarely exceeds a few months, though of 28 
such cases of Peacock’s, 3 lived to the age of 9 or 10, and 
1 to 12 years. 

In a case under the care of Dr. Cheadle in St. Mary’s 
Hospital in 1902, a child lived to the age of 14 months with 
an impervious pulmonary artery and a heart consisting of 
only two cavities, an auricle and ventricle. It was cyanosed 
and dyspneeic from birth. 

5, Transposition of the main arteries, or arrest of 
development, so that the heart consists of two or three 
cavities only, is usually incompatible with life for any 
Jong period after birth, but 4 cases are recorded by Peacock 
where with one yentricle only and two anricles persons 
lived to the ages of 11, 16, 23, and 24 years respectively. 

6. Patency of the foramen ovale uncomplicated by any 
other defect may not of itself give rise to any serious 
symptoms; doubtless in most instances where the opening 
is yalye-like it will become closed before adolescence is 
reached. Where it persists or allows of extensive leakage, 
any lung affection, such as bronchitis, which tends to 
increase the pressure in the right side of the heart and 
cause a flow of non-aerated blood from the right to the 
left auricle, will be especially dangerous and liable to 
prove fatal, 




















CHAPTER XY. 


. PROGNOSIS IN VALVULAR DISE. 
(GENERAL). 


THE NATURE OF THE LESION: THE RELATIVE © 
ATTACHING TO EACH PARTICULAR LESION- 
DEATH: THE VALVULAR DISEASES IN WHICH 
LIABLE TO OCCUR—THE EXTENT OF THE TESION- 
THE STATIONARY OR PROGRESSIVE CHARACTER OF 
LESION AS INFLUENCING PROGNOSIS. . 


In cases of heart disease, prognosis is of special 
portance, since a patient who knows that he is st 
from some affection of the heart immediately dreads 
worst. It is always necessary to allay his fears as fi 
as possible, as these in themselves tend to aggravate the 
danger attending the disease. In some cases this may 
be done with absolute confidence; in others, the appre- 
hensions may be only too well founded ; in others, again, 
the issue may be uncertain and may be dependent on other 
conditions than the state of the heart. It will be most — 
important in all instances that the medical attendant should 
form a definite idea of the probable effect the heart disease 
will have in shortening life, so that he may guide the 
patient and his friends in making arrangements on which 
the welfare of the family may depend. 

The following are the points which should specially be 
in regard to prognosis :— 

:y ‘The valve affected and the relative danger attaching 
to the particular lesion. 
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2. The extent of the lesion, 

3. The stationary or progressive character of the lesion. 

4. The degree of soundness and vigour, functional and 
nutritional, of the muscular substance of the heart, 
of the arterial walls, and of the tissues generally. 

5. The age of the patient. 

6. The family history, especially in regard to whether 
there is any hereditary tendency to heart disease. 

7. The habits and mode of life of the patient. 

8. The presence or absence of other diseases—such as 
anemia, bronchitis, renal affections—as compli- 
cations, 


Tue Retatrve DaycEr aATracuine To THE DrirreRENt 
Vatyutar Lastons, 

According to Walshe, the valvular affections stand in 
the order of relative gravity as follows; tricuspid regurgi- 
tation, mitral regurgitation, mitral constriction, sortie 
regurgitation, pulmonary constriction, aortic constriction. 
Tricuspid regurgitation, however, as has already been said, 
is rarely primary, but usually occurs as a result of obstruction 
to the transit of blood through the lungs either from disease 
in these organs, or from valvular disease in the left side of 
the heart. It is therefore an effect of serious yalyular 
lesions of the left side of the heart, and can scarcely be 
regarded as a cause of the fatal termination. 

My own experience would lead me to modify Walshe’s 
arrangement somewhat, and to give this order of relative 
danger: aorti« ineompetence, mitral stenosis, aortic stenosis, 
mitral incompetence. Aortic ineompetence is most rapidly 
fatal when it comes on late in life at a period when com- 
pensatory hypertrophy is established with difficulty, more 
especially when due to degenerative change in the valves. 
In childhood and early adolescence, mitral stenosis is often 
more serious than aortic incompetence, owing to the 
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progressive nature of the lesion and to imperfect develop 
ment of the left ventricle. It is, however, difficult to 
estimate with any accuracy the relative danger of different 
valyular lesions, as so many other factors must be taken 
into consideration in prognosis. 


Supprw Dearn. 


One of the first questions to be disenssed is the liability 
to sudden death in heart disease. In the mind of the 
general public, disease of the heart and sudden death are so 
closely associated that the mention of the one immediately 
suggests the other, and in a nervous patient, a pain or a 
sense of weight or oppression in the cardiac region, easily 
exaggerated by the concentration of his attention upon the 
heart, will make him think the end is near, 

It is therefore of the greatest importance that we should 
know with certainty, in what form of heart disease sudden 
death is liable to occur, and be able in cases where no such 
danger exists to say so with confidence. It must be under- 
stood that the sudden death under consideration is such as is 
meant by the familiar phrase “dropping down dead,” with 
little or no warning, the individual having been up to the 
moment in apparent health, or so far well as to be able to go. 
about his duties, or at any rate not suffering from dropsy or 
other serious symptoms of cardiac embarrassment. 

Tn all forms of heart disease, when the effects on the 
cireulation have become very decided, and such symptoms 
as engorgement of the lungs, with dyspnoea, dropsy, effusion 
into the pleural cavities, albuminuria, haye set in, the final 
strnggle may come on abruptly and end speedily. This, 
however, is not the mode of death which is the special 
dread attending heart disease. 

Walshe, in speaking of the different forms of valvular 
lesions, says that only one causes sudden death, namely, 
aortic incompetence. 
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Tn a paper read before the Harveian Society in 1866, 
I gave as the conclusion at which I had arrived that 
“sndden death is a contingency which may almost be left 
out of consideration in valvular disease, except in aortic 
regurgitation.” This would still express very nearly my 
individual experience. As will be shown in the part of this 
book on the structural changes in the wall of the heart, 
there are other conditions more likely to give rise to 
sudden death than aortic regurgitation. Here, however, we 
are considering only the valvular lesions. 

As individual experience is not altogether a trustworthy 
guide, some years ago Sidney Phillips, at my request, 
went through the post-mortem records of St. Mary's 
Hospital of four hundred cases in which the heart had 
undergone marked change, in order to see what light they 
threw on the question of heart disease and sudden death. 
Of these, 151 were cases of valvular disease, 204 examples of 
changes in the wall of the heart. Of aortic regurgitation 
there were thirty-eight cases, Three were brought to the 
hospital dead, a fourth died in the hospital suddenly during 
convalescence from acute rheumatism. In six more the 
final symptoms came on abruptly and were rapidly fatal, 
one dying within twenty-four hours of his admission to the 
hospital, another within two days. ‘There were eleven 
examples of aortic stenosis without one sudden death in the 
sense of the patient being overtaken by death while in 
apparent health or free from symptoms arising from heart 
disease. 

Of mitral stenosis there were fifty-three instances. One 
patient only was bronght in dead, a young girl who was 
picked up in the street. From the condition of the lungs 
there was no doubt that she must have beon suffering 
severely from symptoms due to the heart affection. 

Of mitral insufficiency there were forty-nine cases. 
Of these, two may be said to have died suddenly, but 
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both had serious symptoms and were under treatment in 
hospital, and in both the pericardium also was universally 
adherent, 

In three more a final attack of dyspnoea set in abruptly 
and proved rapidly fatal. 

These numbers are not given as representing with 
anything like accuracy the proportion of sudden deaths im 
the different forms of valvular disease, but they afford 
confirmation of the opinion formed from personal experience 
that aortic insufficiency is tho only form of valvular disease 
attended with danger of sudden death. 


Tae Extent or tae Leston. 


In a previous chapter the indications by means of which 
the extent of the lesion may be estimated, have been 
discussed, A certain limited amount of information on 
this head is obtained from the character of the murmnr. 
Further help is derived from the pulse, and still more 
from the amount of hypertrophy and dilatation which the 
heart has undergone in consequence of the lesion, A. 
valvular murmur, accompanied by dilatation or hypertrophy 
or both, is attended with greater danger than a similar 
murmur not so accompanied; not, however, because the 
hypertrophy and dilatation add new elements of danger, but 
because the valvular change causing the murmur has given 
rise also to mechanical difficulty when these changes are 
present, whereas their absence shows that it has given rise 
to no serious obstacle to the circulation. 

Tt must be understood, however, that when hypertrophy 
and dilatation are taken as a measure of the valvular lesion 
it is in the absence of any evidence of functional inefficiency. 
Where, in addition to the disease of the valyes, there is 
degeneration of the muscular substance of the heart, this 
will give rise to further dilatation. Still, however, the 
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amount of dilatation may be taken as expressing the 
relation between the mechanical difficulty and the power of 
the heart to cope with it. Naturally the more extensive 
the lesion, as estimated by the changes in the heart, the 
more serious the prognosis, because the compensatory 
balance has been established with difficulty and is more 


easily upset. 


THe SratroNaAry on Progresstve CHARACTER OF THE 
LESION AS INFLUENCING ProNosts. 


‘A given state of valye existing—a certain degree of 
obstruction or incompetence—it will be obyious that the 
future of the patient will be very greatly influenced by the 
question whether the morbid process which has damaged 
the yalye is still in progress, or has come to a standstill. 
In the one case, where the change has reached its 
maximum, we know what we haye to deal with—the 
hypertrophy and dilatation give an approximate idea of the 
functional imperfection ; they compensate it or they do not, 
and the prognosis varies accordingly: in the other there 
can bo but one course and issue, a gradual or swift aggra~ 
vation of symptoms, unless indeed sudden death interferes. 

Such a difference exists arising out of the character of 
the pathological process by which the valve is affected. 
Speaking generally, the question is whether the valvular 
change has had its origin in an acute inflammatory 
attack or is the result of a chronic degenerative process. 
Fortunately the distinction is for the most part easy. 

In the chapter on the wticlogy of valvular disease the 
vurions causes of lesions of the valves and orifices have 
been enumerated and briefly discussed. They are, acute 
endocarditis, chronic endocarditis, and degenerative 
in the valves, rupture of valve, dilatation of the ori 

Acute Endocarditis—When the valvular lesion can be 
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traced definitely to an attack of acute endocarditis, there 
is this fayourable element in the prognosis, that the lesion 
once established is not progressive. If the lesion was slight 
it remains slight, and does not increase in severity after 
the endocarditis has subsided; consequently the dilata~ 
tion and hypertrophy of the heart will be small, if indeed 
they are appreciable; if the lesion is extensive, the dilata- 
tion and hypertrophy which will follow are proportionate. 
Hence we are able to arrive at a definite conclusion as to 
the extent of the lesion, and give an approximate idea as 
to the probable effect it will have in shortening life, and 
say how far exercise and exertion can be allowed. ‘The only 
exception to be made will be in cases of mitral stenosis, 
where the orifice may become gradually further narrowed 
after the initial damage has been done, owing to cicatricial 
contraction of the inflammatory products. 

Chronic Endocarditis—The fatal feature about this 
chronic inflammatory or degenerative change in the valves 
is, that once begun it is inevitably progressive. The heart 
and system may have accommodated themselves to a degree 
of obstruction or regurgitation, but this does not remain 
the same; slowly or rapidly the valvular lesion will in- 
crease, and with it the obstacle to the due transmission of 
the blood through the heart. This takes place at an age 
when the heart is little able to adapt itself to change or to 
meet the increasing difficulty, and is, moreoyer, itself liable 
to structural decay ; further, the cause which has worn out 
the valves, the excessive resistance in the peripheral cireu- 
Jation giving rise to unduly high tension in the arterial 
system, is probably still in operation. 

Before, however, we take so serious a view of any given 
ease in which a valvular murmur has been developed late 
in life, and accept it as necessarily indicative of progressive 
disease, we ought to make sure that it is due to degenera- 
tive changes, and not to mere roughening of the valve. To 
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prove the former we ought to have evidence of actual 
damage to the valve, either in the shape of symptoms 
traceable to functional inefficiency or of modifications of 
the physical signs. It is common in elderly people to find 
a mitral or aortie systolie murmur develop, which persists 
for years without any symptoms of heart disease, due to a 
slight roughness or rigidity in the case of the aortic valve 
which sets up vibrations ; or, in the case of the mitral valve, 
to a little thickening or want of pliability which prevents 
an accurate apposition of the flaps of the valve, but does 
not allow of any appreciable regurgitation. 

Rupture of Valve—Rupture of a valve is of rare 
cecurrence and is always a serious lesion, The valve 
affected is usually the aortic, and the sudden and seyere 
strain on the heart, which has no time to accommodate 
itself to the altered conditions of the cirenlation, leads to 
dilatation of the left ventricle and the consequent onset 
of severe symptoms when the rupture of a cusp is com- 
plete. The accident is usually accompanied by sudden 
pain in the chest, and the patient may be seized by a 
syncopal attack, which will at once prove fatal. The 
early symptoms may, however, not be very severe. The 
patient may appear to progress favourably for a time, but 
dyspnea and other symptoms of cardiac embarrassment 
will soon set in, for the accident usually takes place at a 
time in life when degenerative changes are already be- 
ginning to take place in the walls of the heart, and it is 
incapable of undergoing sufficient hypertrophy to com- 
pensate for the valvular lesion. Hence the ultimate canse 
of death, if the patient survives, is a gradual stasis of the 
circulation, the premonitory indications being a rapid 
increase in the size of the liver, with dilatation of the 
right ventricle following on that of the left, and later 
the onset of wdema of the extremities. It may be some 
weeks or months after the aceident before the fatal 
termination ensues. 
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Dilatation of the Orifice—(«) Zhe Aortic Orifice—The 
aortic orifice is less liable to dilatation than the mitral, 
owing to the strong fibrous ring surrounding it. When 
dilatation does oecur, it usually takes place comparatively 
late in life as a part of a general dilatation of the aorta due 
to degenerative changes in the walls of the vessel or its 
orifice: it is therefore progressive in character and the 
prognosis is unfavourable, more especially as these same 
degenerative changes may lead to the production of 
aneurysm. 

Syphilitic disease of the aorta, invading the orifice and 
valves and giving rise to incompetence, carries with it a 
graye prognosis. 

(6) The Mitral Orifice —Speaking generally, mitral re- 
gurgitation, established by means of dilatation of the left 
ventricle, in the young, or as a result of acute febrile 
conditions or anemia, is, under fayourable conditions, 
curable. When it is secondary to aortic disease, the 
prognosis necessarily merges in that of the primary lesion. 
When it occurs as a result of protracted high tension or 
a kidney disease, it may be temporarily curable by suit- 
able treatment, but will be liable to recur, 

In later life and old age it may be gradually and 
imperceptibly established without any obvious cause for it, 
and it is difficult to diagnose between dilatation of the 
orifice and changes such as gradual thickening and contrac- 
tion of the valves. It is in such cases, however, very 
slowly progressive, as a rule, 
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PROGNOSIS CONTINUED—AGE, SEX, HEREDITY—EFFECTS OF 
HIGH ARTERIAL TENSION—HABITS AND MODE OF LIFE 
OF THE PATIENT—ANAMIA—THE CIRCUMSTANCES 
UNDER WHICH PROGNOSIS MAY HAVE TO BE MADE: (1) 
IMMEDIATELY AFTER ACUTE ENDOCARDITIS; (2) WHEN 
THE VALVULAR LESION IS SLIGHT AND HAS GIVEN RISE 
‘TO NO STRUCTURAL CHANGES IN THE HEART; (3) WHEN 
COMPENSATORY CHANGES HAVE TAKEN PLACE BUT NO 
SYMPTOMS OF EMBARRASSMENT OF THE CIRCULATION 
ARE PRESENT; (4) WHEN SYMPTOMS OF FAILURE OF 
COMPENSATION HAVE set IN; (5) IN ADVANCED 
VALVULAR DISEASE WHEN SEVERE SYMPTOMS OF 
CARDIAC FAILURE HAVE SUPERVENED. 





Age.—Little need be said with regard to age as affecting 
the prognosis of heart disease. Late in life, degenerative 
processes are almost invariably in operation, and the hyper- 
trophy which is needed, in order that the effects of valvular 
affections may be neutralized, is established with diffieulty ; 
moreover, compensatory hypertrophy, which has served its 
purpose for twenty or thirty years, may at the end of this 
time be undermined by fatty or fibroid degeneration of 
the cardiac walls. 

Childhood.—In early childhood, the outbreak of rheumatic 
endocarditis is always a matter of grave prognostic signifi- 
cance: firstly, because it is so frequently accompanied by 
pericarditis, which may prove fatal at the time of the attack 
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or leave the heart permanently hampered and disubled by 
pericardial adhesions; secondly, because, even though the 
heart escapes serious damage from the first attack of either 
peri- or endocarditis, both are extremely liable to recur. 
Further, it would appear that when a valvular lesion of 
some severity is established, the heart cannot both answer 
the demand for hypertrophy and keep pace with the active 
growth of this period of life, so that the child is liable to 
remain small and stunted, with clubbing of the fingers and 
toes, and to be generally backward in development. 

Sex.—It is a remarkable fact that mitral stenosis is very 
much more common in women than in men. ‘The post- 
mortem statistics previously referred to, show that out of 53 
cases of mitral stenosis, 38 were in females, and only 15 in 
males, which is approximately a proportion in accord with 
the experience of most observers, No satisfactory explana- 
tion of this predominance has yet been given. 

On the other hand, aortie insufficiency is more frequently 
met with in men, which again is borne out by the same 
statistics, as out of 36 cases, 30 were males, and only 6 
females, This appears to be explained by the occupation 
and mode of life of men; in my own experience, however, 
aortic regurgitation has been much more common in boys 
than in girls at a period of life long before the influence of 
occupation would begin to operate. 

When valvular disease has been established in childhood, 
girls are, according to my experience, more likely to breaks 
down at the trying period of puberty than boys, and, speak- 
ing generally, the compensatory changes in the heart 
walls are less perfectly effected in the female than in the 
male, 

Hereditary Tendencies.—In no class of cases is it more 
necessary to inquire into the family history than in diseases 
of the heart. It is more particularly in affections of the 
muscular walls that a family tendency to heart disease is 





PROGNOSIS IN HIGH TENSION, 225 


seen, which may take the form of fatty degeneration, 
or of fibroid change secondary to high arterial tension, 
I have known a family in which three out of four brothers 
died suddenly before reaching the age of fifty-five from 
disease of the ‘heart or aorta, and other examples almost 
equally striking ; similar histories must be known to most 
medical men of large experience. It is not, however, only 
‘a special liability to structural degeneration of the heart at 
acertain age which is important. In any valvular affection, 
and at any stage, the constitution of the patient is an 
element in the prognosis which must be kept in view. We 
have to take into account, not simply the cardiac lesion 
and the functional derangement of the cirenlation caused 
thereby, but also the behaviour of the system under this 
disturbing influence and its power of endurance, and in a 
short-lived family we cannot have the same confidence in the 
tissues as in a family noted for longevity. More than onee 
in my own experience, a prognosis based upon the state of 
the heart has been falsified through failure of general con- 
stitutional power, 

Effects of High Tension in the Circulation,— High 
tension in the arterial system, frequently a hereditary 
condition, may in itself be a cause of chronic valynlar 
disease in later life, as has been already stated in discnss- 
ing the causes of chronic endocarditis. It increases the 
shock of eyery closure of the aortic valyes, and renders 
necessary more powerful contraction of the left ventricle to 
driye on the blood, and thus increases the stress on the 
mitral valye and its tendinous cords. The unremitting 
strain thus imposed on both aortic and mitral valves is 
more injurious than the occasional strain due to violent 
muscular efforts, Hence, when there is high arterial 
tension in addition to valvular disease, it will greatly tend 
to aggravate the mischief already effected, and will con- 
tribute a grave addition to the unfavourable elements of 


Q 
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prognosis, unless carefully watched and relieved by diet 
and treatment, 

Habits and Mode of Life of the Patient.—These have a 
very important bearing on the prognosis. Violent efforts 
ot sustained exertion impose a great strain on the yalyes 
of the heart ; vicissitudes of temperature tax its power of 
accommodation to different conditions of circulation, while 
unfavourable hygienic influences tend to malnutrition and 
degeneration. The man, therefore, who must labour with 
his hands, who is exposed to all weathers, whose food is of 
inferior quality and sometimes insufficient in quantity, whe 
breathes impure air and indulges perhaps in strong drink, 
who seeks advice only when he can no longer toil, and 
abandons all precautions as soon as he leaves the hospital, has 
far less chance of long life than the man who can seek adyice 
early and has adequate means to carry it out. There can be 
little probability of existing compensation being maintained, 
or of reparative hypertrophy being established under such 
circumstances, The first condition of recovery from the 
effects of disease, the removal of the cause which gives 
rise to these effects, is wanting, Conversely, protection 
from adyerse influences which have precipitated the access 
of symptoms, together with rest, warmth, good food, and 
care, may reverse an apparently hopeless forecast, as is not 
unfrequently seen in the all but miraculous recoveries 
which take place in hospitals. In the same way, persistence 
in habits of eating and drinking, which may lead to valvular 
diseuse, directly, by overloading the blood with impurities, 
which give rise to high arterial tension, or indirectly, through 
gouty inflammation, will affect the prognosis unfavourably, 
while obedience to rules of diet carefully laid down and 
supervised as to their effect will incline the balance to the 
opposite side, 

Anemia.—Anemia, as is well known, is very common 
at the period of adolescence, and especially in girls; and 
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its effects may be most prejudicial. About middle age, 
essential or pernicious anemia may complicate heart disease, 
and in at least two instances which have come under my 
observation, has been the real cause of death which was 
attributed to the state of the heart. 

But, in addition to primary anwmia, a deterioration of 
the blood is a common and almost inevitable result of heart 
disease when this reaches a point at which it begins to 
affect the circulation. The slow movement of the blood 
through the systemic capillaries and through the Ings, 
whether due to deficient vis « tergo, as in aortic disease, or 
to venous stasis in mitral disease, prevents those active 
changes from taking place by means of which the blood is 
constantly purified and renewed. Absorption of food, again, 
will be more or less hindered by the languid movement of 
the blood in the gastro-intestinal mucous membrane, and 
by the congestion of the liver, which result from obstruction 
to the return of blood to the heart. 

Anwmia, therefore, existing at a time when prognosis is 
called for, and especially a tendeney to recurring anemia, 
is a serious element in the forecast. 

Anemia, however induced, has always a detrimental 
influence on the heart. It may of itself, aided by the high 
arterial tension which often accompanies it, give rise to 
dilatation of the left ventricle and leakage of the mitral 
yalye; it will, therefore, tend to aggravate such dilatation 
as has already been produced by valvular disease, while 
it will retard compensatory hypertrophy by impairing the 
quality of the nutritive material supplied. It is also 
often attended with palpitation of the heart, and will 
add to the liability of the valvular disease to this distross- 
ing and sometimes dangerous symptom. 

Anmmia, again, may of itself give rise to cedema, and it 
will precipitate the occurrence of dropsy when a tendency 
thereto exists from the nature of the cardiac lesion. 
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Tue CIRCUMSTANCES AND CONDITIONS UNDER WHICH 
A PROGNOSIS MAY HAVE TO BE MADE, 

1. We are frequently asked, during convalescence 
after acute endocarditis—sometimes, indeed, before the 
attack has subsided—how far the heart is likely to be 
ultimately affected. This is a question to which no 
prudent man will give a definite reply. It is impossible 
at this time to appeal to the changes in the walls and 
cavities of the heart for guidance, as there has been no 
time for their development. The cardiac murmurs are not 
trustworthy guides, as a systolic apex murmur, or some- 
times an aortic murmur, which has developed in the course 
of acute rheumatism, may disappear afterwards. If, however, 
aortic regurgitation is actually established, the prognosis 
is serious, although no definite opinion can be formed as 
to the probable rate of progress. 

2, When the lesion is one of old standing we may have 
an individual in apparent health and vigour, searcely con- 
scions of any inconvenience arising from derangement of 
the cireulation eyen on exertion, but in whom the discovery 
of a valvular murmur has been made. here is no modifi- 
cation of the pulse, the murmur accompanies and does not 
replace the sound with which it is associated, and there is 
no marked hypertrophy or dilatation of the heart. In sueh 
a case the valynlar change is slight and unimportant, and 
of present danger there is none, 

With regard to the future of such a patient, everything 
depends on the question whether the existing state of the 
yalyes is an old-standing, permanent condition traceable to 
a long past attack of rheumatic endocarditis, or is just the 
beginning of mischief, such as chronic valyulitis, or atheroma, 
which will go on increasing. In the former case the patient 
may live to old age and weather all storms of illness and 
hardship ; in the latter, if we take as an illustration the most 
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serious form of disease, aortic regurgitation, he will probably 
not live more than four or five years, though a definite 
judgment as to the course and duration of the affection can 
only be formed after repeated and careful examination at 
long intervals. 

_ 8. In another case, while no symptoms are present, 
there is hypertrophy or dilatation of the heart, or both. 
Here the presence of structural changes testifies to the 
existence of mechanical difficulty due to obstruction or 
regurgitation, and shows that the valvular lesion is real ; 
there will almost certainly be some corresponding modifi- 
eation of the pulse, and although compensation has been 
established, the equilibrium may be disturbed by causes, 
which would have no effect on the normal heart, and once 
overthrown will not be yery easily restored. While, there- 
fore, under fayourable circumstances, the health may remain 
unaffected for many years, an illness of any kind, and 
especially an attack of bronchitis, may be attended with 
dangerous disturbance of the circulation. 

In such a case, again, it is of the utmost consequence 
whether the yalyular disease is stationary or progressive : 
should it be progressive, the prognosis will necessarily be 
grave, though much will depend on the seat and character 
of the valvular lesion, The age, sex, general constitutional 
vigour, and family history must be taken into account, as 
also the position in life and habits of the patient. 

4, In another patient, symptoms of embarrassment of 
the pulmonary or systemic circulation are present, habitual 
shortness of breath on slight exertion, violent or irregular 
action of the heart on slight provocation, which does not 
readily subside, pain or a feeling of oppression in the 
precordial area, incipient edema about the ankles and 
perhaps albuminuria with a thick deposit of pink or high- 
coloured urates in the urine; further evidences of im- 
perfect compensation are also found in the pulse, in the 
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enlargement of the liver and fulness or pulsation of the 
veins of the neck. 

Here danger is never far off and may be imminent, 
though by suitable precautions it may be guarded against 
and warded off for years. Speaking generally, there is 
less probability of prolonged life and comfort after such 
symptoms have set in, in aortic than in mitral disease, 
There are more chances of obviating the effects of obstrue- 
tion by compensatory changes than of making up for failure 
of vis a tergo. As a rule, the earlier in the course of 
vulyular disease symptoms superyene, the more serious is 
their significance. 

5. In another case we are called upon to give a prognosis 
when grave consequences of a valvular disease have already 
been developed. The occurrence of these serious symptoms 
may have taken place in spite of compensatory changes in 
the shape of hypertrophy of the right or left ventricle or 
both, as the case may be, or for the want of them; we 
must therefore consider whether by opportunity for the 
restoration or establishment of compensation and by suitable 
treatment a working equilibrium can be attained. The 
most important question will be whether the symptoms 
have been brought on by any temporary or removable 
cause, such as over-exertion, exposure, anxiety, recent acute 
illness, pulmonary disease such as bronchitis, anwmia, or 
debility or the like, or whether there is no recognizable 
cause for their appearance. In the latter case, the prognosis 
is far more serious, as some degenerative change in the 
cardiac walls or organic weakness of the heart or system 
generally, or possibly some further complication in the 
shape of adherent pericardium, is to be apprehended, A 
working man admitted into hospital will almost certainly 
recover, only howeyer to break down again when he resumes 
his occupation, and is again exposed to the injurious 
influences which brought on the symptoms of compensatory . 
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failure. A patient in easy circumstances may by care 
maintain for a long time the statum quo, but he will not 
easily retrace downward steps taken in spite of all favouring 
conditions. The character of the valvular change loses none 
of its importance, the only hope of prolonged immunity from 
further consequences of failing or obstructed circulation will 
be the absence of any tendency to aggravation of the lesion 
in the valve. Subject to this the soundness of the patient’s 
organs and tissues and the tenacity of life exhibited by the 
family history will be elements of great consequence. 

6. When we are called upon to form an opinion of the 
chances of recovery of a patient who is suffering from 
advanced dropsy, with severe pulmonary congestion and 
extreme dyspnea, then indeed the stationary or progressive 
character of the lesion has no longer any bearing on the 
immediate issue of the case. If the symptoms haye been 
gradually increasing in severity without any apparent cause, 
and the dropsy has crept on from the legs and invaded 
the trunk, and the dyspnwa is extreme even while the 
patient is at rest in bed, then there is little hope of recovery. 
If, on the other hand, the access of severe symptoms is 
traceable to over-exertion or a chill or intercurrent pulmo- 
nary trouble, such as bronchitis, then there is a hope that 
suitable treatment may for a time restore the compensatory 
balance, provided that there is evidence of a certain degree 
of vigour and force in the cardiac impulse, more especially 
in that of the right ventricle. If it is a second attack of 
this kind, there will be less chance of recovery, and any 
complication, such as kidney disease, will diminish mate- 
tially this chance. The occurrence of a pulmonary apoplexy 
at this stage, or of thrombosis of the veins of the leg, will 
be of very serious import, rendering the prognosis as regards 
the prolongation of life, even for a short period, almost 
hopeless. 
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TREATMENT (GENERAL). 

TREATMENT OF VALVULAR DISEASE IN GENERAL—PROPHY- 
LACTIC MEASURES—GENERAL RULES, IN CASES WHERE 
LESION IS NOT OF SERIOUS EXTENT, AS TO EXERCISE, 
(ERTEL AND SCHOTT TREATMENTS, CLIMATE, CHOICE OF 
RESIDENCE, DIET, STIMULANTS — TREATMENT WHERE 
LESION IS OF MORE SERIOUS NATURE AND HAS GIVEN 
RISE TO MARKED HYPERTROPHY AND DILATATION OF 
THE HEART—PRECAUTIONS TO BE TAKEN—SELECTION 
OF WINTER RESORT—REST IN BED—DIET—STIMULANTS 
—EMPLOYMENT OF DRUGS—TREATMENT OF VENOUS | 
CONGESTION — VENESECTION — TREATMENT IN AORTIC 
DISEASE, 


Tue treatment of valvular disease of the heart has been 
foreshadowed in the consideration of its prognosis. What- 
ever influences have been seen to affect unfayourably the 
condition of the circulation and of the patient, such must 
be averted or counteracted, and injurious tendencies arising 
out of the particular lesions of the valves must. be combated. 
The order also in which the therapeutic methods and 
resources employed for the above ends must be discussed is 
dictated by the arrangement adopted in the consideration 
of the prognosis. 

‘One of the most important prophylactic measures is the 
prevention, as far as possible, of the ill effects on the heart 
of a recently established valvular lesion. When an attack of 
endocarditis has subsided, leaving behind it some valvular 
Jesion, the exercise of caution and care will prevent undue 
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cardiac dilatation, which might prove rapidly fatal or 
cripple the heart seriously in the future. 

‘The patient should be kept in bed, or confined to his 
room for some weeks, or perhaps even months, according 
to the degree of severity of the lesion, cases of aortic 
incompetence requiring the longest period of rest. The 
object of protracted rest is to allow time for the necessary 
compensatory hypertrophy of the cardiac walls to take 
place. In many cases, more especially when pericarditis 
accompanies the endocarditis, as it frequently does in 
children, the heart is left dilated and weakened after the 
subsidence of the attack, so that the risk from premature 
exertion will be doubly serious, and the period of rest 
required afterwards will be proportionately longer. 

Tn children, in whom the joint manifestations of rheu- 
matism are usually slight, while the heart is frequently 
attacked, the heart should be examined from time to time 
if there is the slightest suspicion of rheumatism, such as 
fugitive pains in the joints or limbs, with rise of tempera- 
ture, still more if there are obvious manifestations such as 
rheumatic nodules; for the onset of pericarditis or endo- 
carditis is often very insidious, and serious mischief may 
result before it is detected, if the child is allowed to go 
about as usual, 

When the lesion is established, and sufficient rest after 
the attack of endocarditis has been allowed, the next 
question to be settled will be, how far the patient may live 
his ordinary life, or what rules must be laid down for his 
future conduct, and what precautions should be taken. 
Eyerything will of course depend on the nature and the 
degree of severity of the lesion, and in discussing the treat- 
ment the less severe class of cases will be first considered, 
in which there is no evidence in the shape of marked cardiac 
dilatation or hypertrophy that the lesion is considerable. 

Exercise.—Almost the first question will be as to the 
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rules to be laid down with regard to exereise and exposure 
to changes of temperature. These will necessarily vary 
according to the character and seat of the lesion, but not 

so only—the constitution, strength, habits, and disposition 
of the patient will also bave to he considered. One mam 
is timid and apprehensive; he will searcely move ont of 
doors lest he should overtax his heart, or eat a sufficient 
meal for fear of palpitation, or go away for change of air 
lest he should die away from home. He must be encouraged 
or even compelled to take exercise. Another is only too 

ready to ignore the state of his heart, and will run or row 

or swim or take part in violent games; he must be warned 

against imprndence, and it may be necessary to forbid such 

forms of exertion as are liable to be indulged in to excess, 

In another, an eager temperament and impetuous disposition 

may reside in a weakly frame, and ordinary duties and an 

average amount of work may be done with injurious energy 

and haste. It is not possible, therefore, to draw up definite 

regulations applicable to all cases. To make the restrictions 

imposed too severe will in one person directly injure the 

sufferer’s health; in another, will make him unnecessarily 

depressed and miserable; in a third, will provoke reyelt aud 

lead to rash and dangerous violation of all rules, The 

principle on which recommendations must be based will be 

to interfere as little as possible with the avocation, habits, 

and mode of life of the patient, as long as these are not 

injurious, and especially to allow a maximum of exercise 

in fresh air compatible with safoty, 

Nothing can be worse than to debar all patients who 
are found to have valvular disease from games and vigorous 
exercise, and to forbid them to go upstairs or to walk 
uphill, and on no cases do I look back with greater satis- 
faction than on those, and they have not been few, in which 
aye liberated boys and girls from such orders. In the 
of cases under consideration, supposing a sufficient 
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time to have elapsed after the acute attack in which the 
valvular affection was established for the necessary 
compensatory changes to take place, a girl may be allowed 
to take long walks, to play lawn tennis, to ride, cycle, 
swim, and danee, and a boy to play cricket and racquets, 
to hunt, box, and fence, provided that these exercises are 
not attended with undue breathlessness and distress, and 
that they are entered upon gradually and practised with 
moderation and discretion. On the other hand, football, 
puper-chases, long house-runs, training for races of any 
kind, are scarcely permissible. 

While discussing the question of exercise the Cértel 
and Schott methods may be described. 

The Grtel Treatment consists in systematic, graduated 
muscular exercise carried out at a certain elevation, about 
two thousand feet above sea-level. The patient is required 
to walk a certain distance up a gentle ascent each day, the 
distance and pace being gradually increased. At the same 
time the diet is carefully regulated, and the amount of 
fluids ingested is strictly limited. The object of the treat- 
ment is: firstly, to stimulate the heart by muscular exercise, 
carefully adjusted to the capacity of the patient, so as to 
bring about hypertrophy of its walls; secondly, to diminish 
the volume of blood in circulation by restricting the amount 
of water consumed, and increasing the amount eliminated. 
(Ertel claims that this treatment is successful in cases of 
fatty heart uncomplicated by disease of the coronary arteries, 
in cardiac dilatation, and in valvular disease, even when 
compensation has broken down, and dropsy with other 
evidence of venous congestion is present, 

In cases of valvular disease, in which compensation has 
completely given way, this treatment is certainly not 
advisable, nor in many instances would it be possible; but 
where compensation has been established after a recent 
valvular lesion, or has been restored by rest and suitable 
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treatment, or where it is maintained with some difficulty, 
gentle climbing exercise in fresh and pure and somewhat 
rarefied air will certainly do more to develop further com- 
pensatory hypertrophy of the heart, than mere walking on 
the level, which has not the same beneficial effect on the 
circulation, and where the air is not so pure or invigorating, 

It is more especially in cases of fatty infiltration of the 
heart without fatty degeneration of the cardiae musele, 
arising from overeating and drinking and insufficient 
exercise, that this treatment by dieting and systematic 
muscular exercise may be of real service. At the com- 
mencement of the treatment, great caution should be 
observed as to the nature and amount of exercise. The 
patient should only be allowed to walk a certain distance 
up a gentle slope, and each day the distance may be 
gradually increased. By this means, and by the limitation 
of the fluids ingested, the superfluous adipose tissue is 
gradually got rid of, and the tone of the heart muscle is 
restored, Not infrequently this treatment is employed as 
# sequel to the Nauheim methods, 

The Schott Treatment.—The treatment by baths and 
exercises by the method of Schott, of Nauheim, may be 
of service in suitable cases, The waters of Nauheim 
are remarkably rich in free carbonic acid gas, as well as 
in mineral constituents, the chief of which are chloride 
of sodium, and chloride of calcium, and carbonate of iron, 
At the beginning of the treatment the baths should 
contain about 1 per cent. of chloride of sodium, and 
1 per 1000 of calcium chloride, and should be free from 
carbonic acid gas. The bath at first should last from six 
to eight minutes, and should be of the temperature of 
92’ to 95° Fahr. As time goes on the proportion of 
solids in the bath should be increased, also the duration 
of the bath, while the temperature is gradually lowered. 
Eventually, baths containing free carbonic acid gas, and 
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about 3 per cent. of sodium chloride and 3 per 1000 of 
calcium chloride, may be taken. Baths can be artificially 
prepared in imitation of those at Nauheim, the essential 
ingredients being the chlorides of sodium and calcium 
and the free carbonic acid gas, 

The exercises consist of a series of simple movements of 
each limb and of the trunk made against slight resistance, 
so that every muscle of the body, as far as possibile, is in 
tnrn brought into play. ‘The movements should be maile 
slowly and systematically, and a short interval of rest should 
be interposed between each ; they should be stopped if the 
patient experiences any distress in breathing or discomfort, 
but may be proceeded with again as soon as he is rested, 
The movements consist of flexions, extensions, adductions, 
abductions, and rotations of each limb in turn, and of 
flexion, extension, and rotation of the trunk. 

The effects produced on the circulation and the heart, 
whether by the baths or exercises, are similar; the pulse 
frequency is diminished, its yolume and force are increased, 
and the area of cardine dulness in cases of cardiac dilata- 
tion is diminished, while the apex beat recedes and comes 
nearer to the normal position. 

Such are the immediate results which appear to indicate 
an improvement in the contractile power of the heart and 
a reduction of its dilatation; but these are not permanent. 

Similar temporary results may, indeed, be obtained in a 
normal individual as the immediate effect of a simple hot 
or cold bath without any saline constituents. 

Too much importance is attached by advocates of the 
Schott treatment to the percussing out of the area of 
cardiac dulness and to the diminution it is said to undergo 
after each bath, more especially when the so-called 
auscultatory method is employed. This method lends 
itself very much to the imagination, and is absolutely 
untrustworthy. A shifting inwards of the apex beat is of 
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importance, but in cases of dilatation from over-exertion 
a similar inward moyement of the apex may sometimes 
be effected by making the patient walk rapidly two or 
three times across the room. It is also probable that the 
diminution of percussion dulness is due, not so much to 
fluctuations in the size of the heart as to encroachment by 
the lungs on the cardiac area, due to deeper respirations 
taken while the patient is in the bath. It does not there- 
fore follow that, because the area of cardiac dulness diminishes 
after a bath, the heart was previously dilated. Moreoyer, 
accurate delineation of the outline of the heart by per- 
cussion is in many cases impossible, and even in the mere 
pereussing out of the area of superficial cardiac dulness 
there may be many difficulties and sources of error in the 
adult, from the solid nature of the chest walls and the 
thickness of their coverings, from an emphysematous con- 
dition of the lungs, or from pleuro-pericardial adhesions, 
It is difficult, therefore, to attach any real value to the 
remarkable diagrams of the cardiac dulness “ before” and 
“after” the bath, published in quantity by the enthusiastic 
advocates of this treatment, and one is compelled to 
question their accuracy if not their honesty. Even if they 
approximate the truth, they are worth nothing if there is 
not other evidence of improvement in the general condition 
of the patient and in the symptoms and physical signs of 
the affeetion from which he is suffering. The treatment 
cannot, of course, cure a valvular lesion, but it may give 
beneficial results in suitable cases. But it is rather in 
cases of cardiac dilatation from loss of tone after influenza, 
or some depressing disease, and in cases of functional 
and neurotic heart disease, than in actual valvular disease, 
that it is satisfactory. The change of air and scene, the 
sedative effect of the baths, the enjoined rest after each 
bath, the quiet, uneventful life, the early hours and regular 
together with freedom from excitement and worry, 
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and the satisfaction engendered by “taking a eure,” will 
be among the most important factors which contribute to 
its suceess in this class of cases. 

Exposure to Change of Temperature.—As regards exposure 
to vicissitudes of temperature and to changes of weather, 
we have to bear in mind that the subjects of yalyular 
disease have, in most cases, already manifested a suscepti- 
bility to the effects of cold and wet, or un inherited 
predisposition to rheumatism, One of the things, therefore, 
most to be feared and guarded against, is another attack of 
rheumatism. Flannel or woollen underclothing of some 
kind should be worn next to the skin winter and summer, 
and standing or sitting with wet feet or in damp clothes, or 
lying down on the grass after games, involving the risk of 
getting chilled after perspiration, must be forbidden. But 
we must not goto the other extreme and cultivate an nndne 
susceptibility to cold by excessive care. The patient need 
not be kept indoors by rain or'cold, or forbidden to get into 
fa perspiration. Excessive precautions defeat the object for 
which they were enjoined, and it is easy to reduce the 
power of resistance to changes of temperature until the 
slightest exposure is attended with risk. While, howeyer, 
the primary aim ought to be to maintain and confirm such 
hardihood as the constitution possesses or is capable of, 
there are cases in which safety consists in flight from too 
severe a climate, or from a situation or soil conducive to 
rheumatism. ‘There is full opportunity for the exercise of 
judgment in deciding how much may be dared and how 
soon the patient must yield, 

Climate——Climate may do much to influence the course 
of heart disease, On « priori grounds, we should say that a 
mild, dry, bracing and equable climate, in which the patient 
could have a maximum of exercise in the open air, would be 
the best; but, independently of the question where these 
desiderata are to be found, all such general statements have 
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to be qualified to meet the idiosyncrasies of individuals ; 
the great majority of our patients, moreoyer, are tied down 
by circumstances to a particular spot, and the most important 
practical problem usually is how to make the best of a given 
neighbourhood. 

Choice of Residence. —If the choice of a residence is open 
we should direct the patient to seek a gravelly or sandy 
soil at a moderate elevation, where the rainfall is below and 
the sunshine above the average, and the water not hard; 
conditions best realized—in England—in Kent, Surrey, and 
Sussex. The exposure of the honse should be to the south, 
and there should be protection from the north and east. 
The immediately surrounding country should not be too 
hilly, and especially the house itself should not be on 
the top of a steep hill, making every walk necessarily end 
in an ascent. There would be danger, some day or other, 
of dilatation or other ill effect from the exertion after a 
longer or more tiring walk than usual or when out of sorts, 
It must always be borne in mind that the good results 
obtainable from the best climate may be neutralized by 
faults of detail in the placing or construction of a house, 

Diet.—Abont food little need be said. Excess should 
be avoided, but, subject to this condition, the diet may be 
liberal and varied. Tt is important, however, that there 
should be a due proportion of farinaceous and vegetable 
articles of diet; when the food is highly nitrogenized, as 
when it consists largely of meat, imperfectly oxidized waste 
accumulates in the blood, and this is a great cause of 
resistance in the capillary circulation, which constitutes a 
serious addition to the work imposed upon the heart, and 
puts a continued strain upon the compensation by which it 
adjusts itself to the imperfect state of the valves. This 
recommendation is specially important in the case of 
constitutions disposed to gout, since the valves may be 
further damaged by gouty inflammation. Habitual excess 
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of food beyond the requirements of the system will have 
the same effect. 

The food, again, should be divided into three fairly 
equal meals, and not taken in excessive quantity at dinner, 
or at breakfast and dinner. If the nourishment for the 
twenty-four hours is consumed ut one huge repast, the blood, 
in the long interval, is drawn upon for the nutrition of 
the tissues and for the supply of the secretions and its 
volume being reduced, the vessels are depleted; the 
products of digestion are then rapidly absorbed, the amount 
of blood is increased, and the yascular system is rapidly 
filled and perhaps overcharged. Wide variations in the 
volume and pressure of the blood are thus liable to result, 
and are harmful to the patient. 

When its valvular apparatus is unsound, or its structure 
is impaired, the heart does not easily adjust itself to such 
extremes, and, if it so far effects this that no particular 
discomfort is experienced, the increased work thrown upon 
a weak organ cannot fail to be injurious in the long run. 
A very large meal, again, must distend the stomach, and the 
diaphragm may be pushed up and hindered in its action so 
as to embarrass the heart directly by pressure, and indirectly 
by interference with respiration. A dilated stomach by 
upward pressure may so embarrass a heart which is dis- 
eased as to give rise to irregularity of rhythm, anginoid 
pains, and even syncopal attacks, one of which may prove 
fatal. 

Stimulants.—Strict moderation must be observed in the 
matter of alcoholic drinks ; in comparatively few cases are 
they necessary, and if taken they should be taken only as 
part of a substantial meal. Their effects as excitants of the 
heart may, to some extent, be neutralized by the relaxation 
of the peripheral vessels which they induce, but their general 
tendency is to interfere with due metabolism and elimina- 
tion, and to bring about degeneration of structure, 
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Unduly high arterial tension, from whatever cause, must 
be combated. Its injurious effects have been already pointed 
out. ‘The regulations as to diet and drink have for one of 
their objects the prevention of high blood-pressure. When 
this condition exists from inherited tendency, or from gout 
or renal disease, it must be kept down within safe limits by 
suitable eliminants. 

Regulation of Bowels.—It is always important to take 
measures against constipation, Accumulation of fecal 
matters in the large intestine, with the associated flatulent 
distension, will more or less embarrass the heart, both by 
direct pressure upwards of the diaphragm and indirectly by 
interference with respiratory movements. Palpitation, again, 
is a frequent result of constipation, and both the effort 
required to unload the bowel and the different pressure on 
the abdominal yeins before and after a large evacuation put 
stress upon the heart. A further ill-result is the retention 
of toxic matters in the blood, which provoke resistance 
in the capillaries and tend to the production of high 
tension. 

Ansmia—While everything is done to maintain the 
general health, special precautions must be taken to guard 
against anemia, We haye seen that it may itself give rise 
to dilatation of the left ventricle, which is a most serious 
aggravation of valyular disease. Valvular disease, moreover, 
tends to deteriorate the blood in so far as it interferes with 
its free movement through the glands and tissues generally, 
and to produce anwmia, It does not follow that we are to be 
always giving iron or other reconstituent tonics, but it is a 
yalid reason for careful choice of residence and for frequent 
change of air, and for attention to and treatment of the 
earliest indications of anemia. 
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Treatment oy (ases or Severe VALvuLAr Lesion, 


When the presence of dilatation and hypertrophy in- 
dicate that the damage to the valve has been such as to 
interfere perceptibly with transmission of the blood through 
the heart, while the principles with regard to exercise remain 
the same, some modification in their application will be 
necessitated. Each form of valvular disease gives rise to a 
certain kind und degree of interference with the efficient 
pumping of the blood through the heart, lungs, and system, 
whieh tends to the production of results injurious to health, 
and in the long run dangerous to life. We must not wait 
for the recognition of such tendencies till they are forced 
upon our attention by the appearance of symptoms ; they 
can ulways be foreseen, and they may often be prevented. 
Again, it must be borne in mind that when valvular disease 
of any importance, as indicated by changes in the walls and 
cavities, exists, the heart has to some extent lost the power 
of responding to sudden calls for variations in the rate or 
force of the circulation; more than this, its power of re- 
covering itself after disturbance is impaired. The eom- 
pensation effected by hypertrophy is efficient only for 
orilinary purposes, or within certain limits more or less re 
stricted. When the muscular pressure on the veins all over 
the body, which attends vigorous exercise, brings the blood 
in increased quantity to the right cavities of the heart, it 
cannot be sent on against the resistance in the pulmonary 
circulation, which results, as we have seen, from most forms 
of valvular disease. Eyen in health there is a period of 
breathlessness before the right ventricle succeeds in driving 
the blood through the lungs as fast as it arrives from the 
system, when we begin to run, and in disease, this breath- 
lessness is more readily provoked und is easily exag- 
gerated to painful dyspnea; the distended condition of 
the right ventricle and auricle, which is induced by 
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exertion in health, and which acts as a reseryoir for the 
blood till it ean be delivered to the lungs by the increased 
action of the heart, may already exist in disease, so that 
the provision for the emergency is already exhausted, and 
there is no margin left for severe exertion. 

While, therefore, we avoid unnecessary and injurious 
restrictions on exercise, sudden and violent exertions must 
be forbidden, and it must be understood that anything 
which gives rise to painful breathlessness is injurious, A 
patient, however, will often, by beginning gradually, arrive 
at a rate of walking which attempted at first would baye 
been impossible, and may eventually, by the exercise of 
similar caution, mount with ease an incline which would 
otherwise have brought him to a standstill. So long us the 
equilibrium of the circulation is not disturbed, there is no 
particular danger in going uphill. The danger arises from 
the fact that on coming to an ascent, the tendency is to 
maintain the same pace as on level ground until we are 
checked by shortness of breath, The sufferer from heart 
disease cannot afford to do this, What would be a mere 
fugitive inconvenience to a man in health may be a risk 
und injury to him. If, however, he will exercise a little 
foresight and slacken his pace immediately on coming to an 
incline, he may afterwards gradually increase it again within 
certain limits and so climb hills. The same conclusions apply 
to stairs. So long as the subject of a valvular affection 
can go upstairs quite comfortably, there is no objection 
to his doing so; and if by ascending them quietly he 
ayoids breathlessness, this need not be forbidden even when 
symptoms are already manifest. Sometimes he can go up 
backwards without distress, when to take them step by step in 
the ordinary way is difficult. But there comes a time when 
stairs must be avoided as far as possible, and when the 
patient must be carried up or must liye on one floor. This 
will especially be the case when not mere breathlessness 
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bnt faintness is produced by slight exertion, and the patient 
feels giddy or has dimness or temporary loss of vision, or 
weakness and trembling of the knees after going uphill or 
upstairs. It is in aortic disease that-such symptoms are 
most likely to be experienced, but they may occur whenever 
the left ventricle is greatly dilated or is weak from any 
cause. 

Age.—In applying any rules for the management of 
valvular disease of the heart, a great difference will be made 
between the young and those who have reached or passed 
middle age. After a certain period of life, varying greatly 
according to constitution and habits, there is a liability to 
dilatation of the heart on exertion, and this condition, 
attended at once by symptoms and leading to a speedy 
fatal issue, is often brought about by an imprudent effort 
independently of any pre-existing affection of the valves. 
The risk of such an eyent is indefinitely increased when 
dilatation, attendant on valvular lesion, is already present ; 
or when the tendency thereto has only been neutralized 
by compensatory hypertrophy. The ventricle is tried by 
chronic overwork, and the nutrition of the increased amount 
of muscular tissue in the walls is maintained with difficulty, 
the heart is consequently more ready to break down under 
stress. We may, therefore, allow a boy to play cricket, or 
the young of either sex to play lawn tennis, to bont, or 
even swim in moderation, provided always that no distress 
of breathing or tendency to syncope is induced, while a 
corresponding amount of exertion would be altogether for- 
hidden at middle age. 

Under no circumstances, and at no age, must fatigue be 
carried to the point of exhaustion. There is less chance of 
reeovery from the effects of overtaxed endurance than from 
those of a brief violent effort. 

Selection of Wintering or Holiday Place.—In deciding upon 
a place for temporary change of air for a patient suffering 
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from valvular disease, we must be guided very much by the 
previous experience of the patient. In some cases a trip by 
sea will be of the greatest service, but this could be recom- 
mended only to good sailors, A winter in Egypt, Algiers, 
or Rome may be good in others, or, if this is not practicable, 
a few months on the south coast of England, at places 
where exercise can be taken without much up and downhill. 
In summer the seaside is most generally useful; but some 
people tell us it does not suit them, that it makes them 
bilious, ‘This is often a mere temporary effect, which quickly 
passes off, or it may be a result of the constipation, which 
is common. Tn all cases constipation must be provided 
against. 

When change of air is recommended, great caution must 
be exercised in sending patients suffering from heart disease 
to any considerable height, such as 5000 or 6000 feet. The 
effects of the reduction of atmospheric pressure cannot be 
foreseen ; palpitation is often set up which is absolutely 
intractable without removal to a lower level, and this is 
sometimes difficult. One reason for this may possibly be 
the expansion of the gases in the stomach and intestines, 
permitted by the diminution in the atmospheric pressure 
at high altitudes. Every year people arrive in the 
Engadine with unsuspected heart disease, which is revealed 
or perhaps developed by palpitation and dyspnea, render= 
ing a hasty retreat imperative. On the other hand, in a 
ease in which the absence of dilatation and hypertrophy 
shows the valvular lesion to be slight and the patient is 
capable of all ordinary forms of exercise without suffering, 
high altitudes will usually give rise to no inconvenience or 
danger. 

Moderate heights, say 2000 or 8000 feet, are usually 
well borne, even when there is decided valvular disease, 
and graduated exercise at such elevations is systematically 
employed as a means of improving the tone and vigour of 
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the muscular walls of the heart, and of removing fatty 
deposit which may have taken place upon its surface und in 
its substance, 

Complete Rest in Bed.—Rest is, in many cases, an im- 
portant part of the treatment, and when the state of the 
patient demands it, rest in bed is of the greatest service ; 
but one of the questions calling for the greatest exercise 
of judgment is to decide when absolute rest is necessary. 
There are circumstances in which a month or six weeks in 
bed will prolong life for as many years, On the other hand, 
the disturbance of compensation and the supervention of 
symptoms often date from some slight injury which has 
confined the patient to his couch or to the house for a 
month or two. Even when severe symptoms ate present, 
to insist upon confinement indoors is sometimes to add to 
the suffering of the last few months of life without adding 
to its duration, When the onset or exacerbation of 
symptoms is distinctly attributable to work persisted in 
from necessity, as in the case of most hospital patients, or 
from eourage and defiance of pain, as we sometimes see ; 
or when the aggravation is due to imprudent exertion or 
exposure, or to some intercurrent pulmonary complication 
or other illness, there can be no hesitation in ordering rest. 
The doubt arises in cases in which the effects of valvular 
disease are gradually creeping on, and the increasing 
breathlessness and evening cdema are the direct result of 
the obstruction to the cireulation and of failing eompensa- 
tion. Under such circumstances it is difficult to decide 
when to interfere. The patient will say he is worse in bed 
than up, that he cannot lie down, but has to be propped up 
by pillows; that he cannot and dare not sleep, and that if 
he drop off into a dose he wakes up in indescribable fright 
and distress, His attendants, it is true, may tell us that he 
has had more sleep than he supposes, but all the same the 
nights are long and miserable, and it is no light matter to 
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condemn a sufferer, who has looked and longed for morning, 
to a couch which, in his experience, is associated with his 
worst moments. Not uncommonly, however, after sleepless 
tossing till early morning, with inability to lie down, 
quiet sleep may come, and the sufferer may slip down 
into a comfortable position in which he gets real repose, 
and sometimes after twenty-four or forty-eight hours in 
hed, relief is experienced, which reconciles the patient to 
the confinement, We must be guided by results and by 
our knowledge of the patient. 

A similar difficulty frequently confronts us in advanced 
stages of heart disease, especially when attended with 
dropsy. The patient implores us to be allowed to sit up, 
and in paroxysms of dyspnea he is compelled to do so and 
to throw his legs out of bed and let them hang down, It 
is an unequivocal dictate of experience, not easily accounted 
for by theory, that the heart in disease is often relieved by 
an upright posture of the body and a dependent position of 
the legs. Such is the case, not merely because in dropsy 
the swollen abdomen and thighs make it impossible to sit 
well forward in bed when the legs are raised, but because 
in some way the position facilitates the action of the heart, 
it may be by taking off the pressure of the abdominal 
viscera from the diaphragm, or by allowing blood to 
gravitate from the right auricle into the vena cava inferior 
and abdominal veins, or it may be in consequence of a 
physiological diminution of the arterial tension which, 
according to Dr. Oliver, attends the erect position. There 
are few medical men of large experience who have not seen 
instances in which the sufferer has not gone to bed for 
months, but has slept all this time in an armchair with 
some support contrived for the head. On the other hand, 
our results are hetter when the patient can be kept in bed; 
there is a better chance of removal of dropsical effusion and 
of recovery generally in the recumbent position. While, 
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therefore, we do not carry too far our resistance to a 
patient’s entreaties to be allowed to sit up in a chair for 
a part or the whole of a day, recognizing, also, that a few 
days or weeks of life may be dearly purchased if it is at the 
expense of increased suffering, it is our duty sometimes, 
and especially when there is a chance of recovery from 
the existing complications, to exercise firmness in keeping 
the patient in bed in spite of great temporary distress. 

There is less uncertainty with regard to exposure to 
cold, though in an advanced stage the patient often 
complains of subjective heat, and throws off his coverings, 
or insists on the window being opened on the coldest day 
to satisfy his want of air, External cold contracts the 
arterioles of the surface, and increases the resistance in 
the systemic circulation, and it should be prevented from 
reaching the sufferer. The open window, however, may be 
permitted, on condition that the patient is efficiently pro- 
tected. The play of cool, fresh air on the face, and a deep 
draught of it into the lungs, are indescribably refreshing, 
The cold and livid lower limbs in aggravated dropsy appear 
to be almost insensible to changes of temperature, but they 
should none the less be carefully covered. 

Diet.—Little need be said about nourishment. The 
patient may have whatever he can eat and digest, but his 
appetite will leave deficiencies, which must be supplied 
partly by liquid food of different kinds, and partly of pre- 
parations of pounded meat, fish, or chicken. 

When dropsy is present the use of common salt and 
of chlorides in general should be restricted as far as pos- 
sible, for the reasons given in the chapter on dilatation, 
page 308. 

Stimulants.—Aleoholic stimulants afford valuable help, 
and will be required more or less in every case of 
severity. At first a small quantity of any wine which suits 
the patient may be taken with food, and frequently a little 
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spirit in hot water at night will help to procure sleep. 
Ultimately stimulants, especially spirits, may haye to be 
given freely; but great caution must be exercised in the 
early periods, since the struggle against the encroach- 
ments of the malady is often very long and trying, and if 
the good effects of alcohol are exhausted by abuse of it, 
the patient is left without resource when the time of greatest 
need arrives. As to the actual amount required, I should 
consider about six ounces of brandy per diem the maximum 
likely to be useful in the most urgent cases, This should 
be reached very gradually from two or three ounces, and 
whenever an emergency has led to an increase of the 
allowance, it should be reduced when the occasion has 
passed. We must, above all, be careful not to be misled by 
the patient’s demands, He is conscious of relief from the 
stimulant, and not unnaturally asks for it wheneyer the 
oppression or depression becomes severe; but it is easy to 
pass the limits of usefulness, and to produce a feeling of 
depression which is only reaction from an excess of alcohol. 

In larger quantities than six ounces the effects become 
uncertain, and I have often seen improvement from diminu- 
tion of a dose which seemed to be imperatively required. 

Drugs.—When symptoms have arisen requiring the em- 
ployment of medicinal treatment, the first question to be 
considered is whether the heart can be relieved, in any 
degree, of work to which it is no longer equal. It is very 
rarely that this is not the case, and not uncommonly a 
lessening of stress upon the heart is sufficient of itself to 
restore the circulatory equilibrium. A diminution in the 
yolume of the blood by eliminants of various kinds, removal 
of portal congestion and of distension of the abdominal veins 
by purgatives, which will relieve the right side of the heart 
and lower the arterial tension, are among the measures most. 
generally useful and most commonly required. 

The fatal result is reached through various secondary 
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consequences, the prevention or removal of which postpones 
the final issue, and not only does this, but also relieves 
suffering. These consequences, therefore, must be studied, 
and it will be necessary to revert to the modes of death from 
yalyular disease of the heart and to consider the tendencies 
thereto which we haye to counteract. Leaving ont of con- 
sideration thrombosis, whether systemic or pulmonary, which 
will best be averted by the prevention of stagnation of 
blood in the heart, heart disease tends to the arrest of the 
civeulation in two different ways—by failure of propulsion 
through the arteries and by damming back in the veins. 
It is not to be understood that one or other of these 
tendencies is alone in operation in any given case; the 
rule is that both are present, as has been already seen. 
While, however, in most cases of valyular disease which 
haye proceeded so far as to give rise to serious symptoms, 
the double effect on the circulation—the damming back in 
the veins and the imperfect propulsion through the arteries 
—is recognizable, one or other will be a primary tendency, 
and will predominate, and the treatment must be directed 
to the rectification of the tendency which is most concerned 
in placing life in danger, By far the more common is 
yenous stasis, since it not only follows directly from both 
forms of mitral disease, but may also be a secondary result 
of aortic disease, and it gives rise to a characteristic train of 
phenomena. Inadequate arterial supply is of itself more 
likely to cause sudden death than to produce symptoms, 
With venous obstruction the liver will be enlarged and 
greatly congested, perhaps pulsating, and one of the first 
objects of treatment is the relief of this engorgement of the 
liver. Thereby relief will also be afforded to the nansea 
and sickness dependent on the congested state of the 
gastro-intestinal mucous membrane, and also to the oyer- 
distended right side of the heart, which is constantly 
receiving from the liver, which acts as a kind of reservoir, 
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more blood than the right ventricle can transmit through: 
the Iungs. The means to be employed for the purpose are 
chiefly aperients, and all purgatives will haye the desired 
effect in a greater or less degree ; but it is not a matter of 
indifference what drugs we employ. The best results are 
undoubtedly to be obtained, according to my experience, 
from purgatives, in which calomel or other mereurial 
preparation is a constituent, such as calomel and compound 
jalap powder, calomel, blue pill, or grey powder, with 
colocynth and hyoscyamus, followed or not by salines. 
Hydragogue catharties of greater violence may be necessary 
in some cases, but the effect on the liver and heart is not 
proportional to the degree of purgation, and the relief of 
dropsy is not due simply to the amount of liquid carried off 
by the intestinal surface, but is frequently the effect rather 
of the diuresis which follows improvement in the circulation. 
Digitalis is often useless, and appears only to add to the 
embarrassment of the heart and to produce sickness, until 
the way has been cleared for its operation by a merenrial 
purge, and where its good effects on the heart seem to be 
expended, a fresh start will often follow a calomel and 
coloeynth pill. 

A troublesome, watery diarrhea, which is not unfre- 
quently present, is no contra-indication for purgatives, but, 
on the other hand, constitutes a distinct call for a decided 
aperient. It is due to the passive congestion of the gastro- 
intestinal mucous membrane which results from the obstrac- 
tion in the portal system, and is relieved by free secretion 
from the mucous surface and from the liver. 

Venesection.—But the venous obstruction may reach a 
point which it is out of the power of purgatives to affect. 
‘The lower edge of the liver is at or near the level of the 
umbilicus (or this organ may be prevented from swelling by 
cirrhosis), the right cavities of the heart are almost paralyzed 
by over-istension, which, with regurgitation through the 
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tricuspid orifice, reduces the transmission of blood through 
the lungs to a minimum, and the left ventricle receiving 
little blood has little to forward into the arterial system. 
The pulse is weak, small, irregular, both from the irregular 
action of the heart usually present, and from some of its 
beats not reaching the wrist. Unless the circulation is to 
come to a standstill the right side of the heart must be 
promptly relieved of the over-distension which is the imme- 
diate cause of the threatened arrest, and this can be most 
quickly and effectually done by venesection, The with- 
drawal of a few ounces of blood (8-16) so far reduces the 
pressure in the right auricle and ventricle when the latter 
is checked at the very beginning of its systole by resist- 
ance which it is unable to overcome, that it regains com- 
mand over its contents, and is once more able to drive the 
blood through the lungs. Nothing can be more striking or 
satisfactory than the effect of bleeding from the arm under 
such conditions. The face may be livid and bedewed with 
cold sweat, the extremities blue and cold, but as the blood 
flows warmth and colour will return, the dyspneea will be 
relieved, and the pulse will improve. The condition of the 
right ventricle is of critical importance when yenesection 
appears to be required. If it is weak and degenerated, 
and unable to take advantage of the relief afforded by the 
withdrawal of blood, the desired result does not follow. We 
ought, therefore, for bleeding to be successful, to have a 
powerful right ventricle impulse heaving the left costal 
cartilages, and perhaps the lower end of the sternum itself, 
and felt below the costal margin. 

Tn some cases, where the circulation is so neurly at a 
standstill that blood will not flow from the vein when 
opened, a hypodermic injection of ether or strychnia in the 
precordial region may cause the blood to start flowing, and 
save the patient from impending death. 

Very frequontly, especially in hospital patients, the 
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Digitalis may sometimes be of great service, but its 
ts are not constant, and may be unfavourable, or may 
me so after a period of marked benefit. The reasons 
the apparently uncertain and inconstant results of 
italis in aortic incompetence will be discussed in the 
t chapter. 
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desired relief may be obtained by leeches, and I haye 
usually selected the region of the liver for their applica- 
tion, not of course with the idea of taking blood from this 
organ, but because there is, as a rule, local pain here which 
is relieved: six or cight may be applied at a time. The 
abstraction of blood will be followed up by a mercurial 
purge and digitalis. Brandy and other stimulants may be 
given at the same time; there is nothing inconsistent in 
helping the oppressed organ at the same time that it is 
being relieved from the special difficulty with which it has 
to contend. 

When, as in aortic incompetence, a spasmodic and 
imperfect supply of blood is the cause likely to lead to 
arrest of the circulation, there is no such conspicuous train 
of symptoms, There may be precordial pain, dyspnea, 
syncopal attacks, ete,; but since a momentary failure of 
the circulation in the yital nerye centres is fatal, sudden 
death may occur before the warnings of danger have 
arrested attention. Such warnings are sudden attacks of 
faintness and dimness of vision, giddiness, anginoid pains, 
sudden weakness and trembling of the knees. 

In this condition, measures suitable for the relief of 
yenous stagnation would be fatal. We cannot resort to 
bleeding ; purgation must be employed with caution. The 
treatment must rather be directed to stimulation of the 
failing heart, by drugs such as strychnine, ammonia, and 
ether, together with good, easily digested, nourishing food, 
and alcohol regularly administered in small quantities. 
Vascular dilators, such as nitro-glycerine and nitrite of 
amyl and sodium nitrite, or perhaps erythrol, or mannitol 
nitrate, the effects of which are more lasting according 
to Bradbury, may be of great service in cases in which 
the incompetence is due to degenerative change and not 
to endocarditis, especially where anginoid pains are a 
prominent symptom. 
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Digitalis may sometimes be of great service, but its 
effects are not constant, and may be unfavourable, or may 
become so after a period of marked benefit. The reasons 
for the apparently uncertain and inconstant results of 
digitalis in aortic incompetence will be discussed in the 
next chapter. 





CHAPTER XVIII. 
TREATMENT BY DRUGS. 


USE AND ABUSE OF DIGITALIS—SUBSTITUTES FOR DIGITALIS 
—THE GROUP OF CARDIAC TONICS OF THE DIGITALIS 
TYPE—THEIR PHYSIOLOGICAL AOTION: THERAPEUTIC 
EFFECTS—USE OF DIGITALIS IN AORTIC STENOSIS, IN 
MITRAL INCOMPETENCE, IN MITRAL STENOSIS. 


Use or Dicrraxis. 


Ir is too commonly taken for granted that the existence of 
valvular disease constitutes an immediate indication for 
the administration of digitalis. But to make the discovery 
of a murmur the signal for giving digitalis is fatal to 
anything like precision in treatment, and may deprive the 
sufferer of the advantage to be derived from this remedy 
when it is really needed. ‘The special indications for its 
use are frequency, weakness, and irregularity of pulse, and 
codema of the extremities, with scanty, turbid, concentrated 
urine. When these are absent, it is rarely of service; but 
even when these symptoms begin to show themselves 
gradually or occasionally on slight provocation, it will be 
well to combat them at first with strychnine, iron, quinine, 
and general tonics, rather than resort at once to digitalis, 
the salts of potash and any suitable vegetable diuretic 
being employed to promote secretion of urine, When the 
use of digitalis is called for, the most trustworthy evidence 
of its beneficial effects will be increase in the amount 
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of urine secreted, with an improvement in the tone and 
vigour of the pulse, as well as a more regular and less 
hurried action of the heart. When there is no response 
in the form of diuresis, the pulse and general symptoms 
must be carefully watched lest harmful effects should 


arise, 


Digitalis may be given in combination with nux yomica 
or strychnia, or with caffein, or with ammonia or ether, 
or various other drugs, according to circumstances, which 
cannot be minutely laid down. In most cases it will be 
advisable to give a mercurial purge before its administration, 


and to repeat this from time to time. 


In cases where there is high arterial tension, the 
exhibition of a mercurial purgative from time to time is 
especially important, and it may be well to give with the 
digitalis some vaso-dilator such as spiritus wtheris nitrosi, 
lig, trinitrin, erythro! tetranitrate, ete., to counteract the 
tonic effects of the digitalis on the arterioles and capil- 
laries. As alternatives to digitalis, strophanthus, conval- 


laria, caffein, spartein, cactein have been advocated. 


appear to be of great service. 


8 





Convallaria has been extensively tried, but either its 
effect or its preparation is uncertain, and it does not 


Strophanthus may be a most useful alternative when 
digitalis produces sickness, and may even succeed where 
digitalis has failed. It is claimed for strophanthus that its 
tonic action is mainly confined to the heart, and that it 
does not cause contraction of the arterioles and thus in- 
crease the peripheral resistance in the same way as digitalis. 

Caffoin is said to increase the solids in the urine, 
which would make it a useful complement to digitalis, 
which promotes a flow of water. It is also a cardiac 
stimulant. In my hands it has often been a most useful 
accessory to digitalis, diuresis and general improvement 
setting in: promptly on the administration of 5 gr. doses of 
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citrate of caffein three times a day in addition to digitalis, 
which had failed to produce any decided effect without 
it. I have not, however, found that caffein alone is an 
efficient substitute for digitalis. 

Theobromine and diwretin, the latter of which is a sodio- 
salicylic compound of theobromine, are powerful diuretics, 
and have a similar stimulant action on the heart to caffein ; 
they may be used with advantage in cases of cardiac 
dropsy, and sometimes succeed where caffein fails, 

Digitalis and its congeners, which contribute the most 
important group of cardiac tonics, possess special interest, 
and merit a separate discussion, since they not only 
render important service in the treatment of disease, but 
furnish one of the best illustrations of the relation between 
physiological and therapeutic action. Digitalis, the best 
known and longest employed, as well as the most important 
of them, will be taken as the general representative of 
the class. ‘Their physiological action will first be briefly 
mentioned. 


Tem Prystoroaican Action. 


The physiological action is a stimulation of the muscular 
fibres of the entire cardio-vascular system, giving rise, on 
the one hand, to more deliberate and powerful action of the 
heart, and on the other to tonic contraction of the arterioles 
and capillaries, After death from the poisonous effect of 
digitalis, the arterioles are narrowed to an impervious 
thread, und the ventricles of the heart are found firmly 
contracted upon themselves, and empty. The drug appears 
to act directly upon the muscular structures, and not 
through an intermediate influence upon nerves; we have 
not, therefore, in considering the effects upon the heart, to 
discuss the question whether they are produced by in 
hibition of the sympathetic or stimulation of the vagus. 
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Tuem THEeRareutic ACTION. 

There are various ways in which the physiological 
action thus briefly sketched may come to the aid of the 
circulation when the transit of blood through the heart is 
hampered by valvular or other disease. Besides the more 
complete expulsion of their contents by the energetic con- 
traction of the ventricles, which will help to fill the 
arterial side of the circulatory system, there will be im- 
proved suction action during diastole, which will tend to 
withdraw from the yeins the blood which has been dammed 
back and remains stagnating in the liver and abdominal 
venous plexuses, Another effect is that not only are the 
foree and effectiveness of the systole increased, but the 
general vigour of the heart is renewed, through the in- 
creased physiological rest resulting from the relative pro- 
longation of the diastolic period, which gives opportunity 
for nutritive repair of the cardiac muscular fibres, and for 
the reaccumulation of energy expended in the systole. 

The primary effect of the tonic contraction of the 
arterioles will be to increase the resistance in the peripheral 
circulation, thus throwing more work upon the heart; and 
it is conceivable that the arterio-capillary contraction may, 
under certain conditions, more than neutralize the increased 
foree of the ventricular systole, as, for example, when the 
cardiac muscular fibres haye undergone serious degenera- 
tion, and, as a matter of observation, this is found some- 
times to be the case. For the most part, however, the 
disease, and especially valvular disease, which has given 
rise to the necessity for cardiac tonics, will have brought 
about considerable hypertrophy of the muscular walls of 
the heart without any corresponding hypertrophy of the 
muscular walls of the vessels. The balance of advantage, 
therefore, when the contractile energy of both heart and 
vessels is increased, is largely on the side of the heart, 
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its muscular fibres having greatly increased in number , 
and size. 

Tt might seem, again, that the contraction of the 
arterioles would more or less intercept the vis @ tergo in 
the veins which is already lacking, as is often manifested 
by the presence of edema. If, however, we bear in mind 
that the contraction affects not only the arterioles but the 
capillaries also, it will be evident that the narrowing of 
these channels will give rise to increased rapidity of the 
current of blood within them which will carry to the 
yenules the propulsive force communicated by the heart 
better than a sluggish and irregular movement through 
network of flaccid, dilated and bulging capillaries. This 
more rapid onward flow of the blood will again favour the 
taking up of fluid effused into the inter-cellular spaces. 

It would seem that the effects just enumerated ought to 
be of equal service in all forms of heart disease, excepting 
structural degeneration of the walls, and certainly in all 
forms of valvular disease. As a matter of observation, how- 
ever, such is not found to be the case. In one valvular 
disease, mitral incompetence, all observers agree that 
digitalis is of the greatest possible service; in another, 
mitral stenosis, there is almost equal concurrence of opinion 
that this remedy is not of the same benefit, and, indeed, 
that. it is capable of domg harm and of aggravating the 
bad effects of the disease. In aortic incompetence opinions 
ure divided, some maintaining that the cardiac tonies in ] 
general and digitalis in particular are injurious, others 
that they are helpful. The same may be said of aortic 
stenosis. 

It appears to me that an explanation of this difference, 
if it can be arrived at, will make our comprehension of the 
beneficial effect more clear, and render our employment of 
these remedies more precise. 

‘The question of the effects of digitalis is often argued 
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on theoretical grounds; but it must be pointed ont that it 
is upon experience and not upon theoretical considerations 
that the conclusion just stated as to the difference in its 
remedial influence is based. Long before the physiological 
action of digitalis was ascertained, it had been noted that 
this remedy was not always beneficial in its action, and was 
sometimes obviously injurious, and much was said by old 
writers as to intolerance of the drug and especially as to its 
enmulative effects. When mitral stenosis was not distin- 
guished from incompetence of this valve, the varying 
effects of digitalis must have been most perplexing, and, 
indeed, incomprehensible. 

In aortic regurgitation failure of compensation is 
manifested in two distinct ways, and there are two different 
modes of death. In one, the effect is defective propulsion 
of blood into the arterial system, manifested by faintness, 
giddiness, and sudden weakness of the legs, sometimes by 
anginoid pain; death is by syncope; in the other, there is 
obstrnetive backworking through the lungs and right heart, 
giving rise to venons obstruction and dropsy, exactly as in 
mitral insufficiency. There are, in effect, aortic physical 
signs with mitral symptoms. 

We have in this, it appears to me, an explanation of the 
different views as to the influence of digitalis in aortic in- 
suflicieney. When the tendency indicated by the symptoms 
is defective propulsion with failure of arterial blood supply 
to the brain, the effects are uncertain and even doubtful. 
While sometimes apparently beneficial for a while, a 
frequent result is the production of irregularity of the pulse 
with aggravation of the symptoms, and occasionally of 
vomiting attended with rapidly increasing wenkness of the 
heart’s action, Cases are met with, indeed, in which there 
is grave reason to suspect that it has precipitated a sudden 
fatal termination. 

When, on the other hand, the symptoms are due to 
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secondary dilatation of the left ventricle not 
neutralized by hypertrophy, with or without mitral 
tation, and to the effects of this upon the puln 
circulation and right ventricle, we have exactly the : 
opportunity for the beneficial influence of digitalis 
reinforcing the right side of the heart, and the san 
favourable results as in mitral regurgitation. The effects, 
indeed, are sometimes much more striking, and the removal - 
of dropsical effusion more rapid, I have observed, however, 
that not uncommonly patients suffering from serious aortic 
insufficiency, after recovering from the mitral symptoms, die 
suddenly from failure of the left ventricle, and this whether 
the digitalis has been continued or left off, and sometimes 
before the patient has begun to get up and move about. 

Aortic stenosis, like aortic incompetence, leads up to @ i 
fatal termination in two ways—directly, by limiting the 
supply of arterial blood, and indireetly, by giving rise to 
back pressure in the pulmonic and yenous cireulation, | 
through secondary mitral incompetence. It is only when 
symptoms arise from the latter that digitalis is useful. 
In the earlier stages the left yentricle may be injured if 
stimulated to drive its contents through a narrowed orifice. 
More relief is often obtained by relaxing the arterioles 
by means of nitroglycerine, deducting thus the arterio- 
capillary resistance from the total work with which the 
heart has to contend, 













Move or Action or Dierranis i Mrrran 
Reourcrration. 

Mitral regurgitation, being the disease in which the 
action of the cardiac tonics is almost always beneficial, a 
study of the conditions presented may enable us to arrive 
at some comprehension of the way in which the good effects 
are brought about. 
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What takes place in mitral regurgitation is as follows: 
The regurgitation into the left auricle dilates this cavity 
(there may be some hypertrophy of its muscular walls, but 
no compensatory influence of any consequence is gained 
thereby) and at the same time drives back the blood which 
is flowing to the left auricle and ventricle by the pulmonary 
veins. The obstruction in the pulmonary veins necessarily 
gives rise to resistance to the onward flow through the 
capillaries, to overcome which increased pressure is required 
in the pulmonary artery, and therefore greater driving 
power on the part of the right ventricle. From this results 
hypertrophy of the right ventricle, which is the great 
compensating agency by which the leakage of the mitral 
valve is more or less perfectly neutralized. If the blood 
pressure in the pulmonary veins could be maintained at 
such a point as to be greater than the pressure in the aorta, 
there would be no reflux into the auricle during the con- 
traction of the ventricle, even were the mitral valve 
completely destroyed ; but, however powerful the action of 
the right ventricle, this can never be absolutely the case. 
The walls of the pulmonary capillaries and veins and of 
the left auricle, are too weak to resist such a distending 
force, and moreover the suction action of the left ventricle 
during diastole will always temporarily reduce the pressure 
in the left auricle. 

Another change in the heart resulting from mitral 
regurgitation must be noticed. This is, a dilatation of the 
left ventricle, produced by distension of this cavity during 
the defenceless diastolic period, by the high pressure in the 
pulmonary veins and left auricle. It involves some con- 
secutive hypertrophy of the ventricular walls. 

‘These familiar and elementary explanations are enume- 
rated in order once more to emphasize the fact that the 
work of compensation for mitral regurgitation falls upon 
the right yentricle, and that, when systemic yenous 
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stasis and other late effects of mitral regurgitation 
themselves, it is because the right ventricle is beaten 
by the resistance in the pulmonary cireuit and can no 
longer keep up adequate pressure in the left auricle, 
Applying now our knowledge of the physiological 
effects of digitalis, we shall see that the favourable results’ 
of its administration are due almost entirely to reinforee- 
ment of the right ventricle. On the left side of the heart 
and in the systemic circulation there will be produced a 
certain degree of arterio-capillary contraction, with slight 
inerease in the peripheral resistance and in the intermediate 
arterial tension, and a more deliberate and energetic action 
of the left ventricle in systole, which makes room for a 
large volume of blood in diastole, while the elastic rebound 
at the end of systole exercises a better suction action on the 
contents of the distended left auricle. ‘The hypertrophy 
of the ventricular walls, which will more than neutralize 
the increase of resistance in the peripheral circulation, and 
the greater capacity of the cavity would, in the absence of 
regurgitation into the auricle, result in the projection of 
a larger charge into the arteries at each systole. The effect 
of this is undoubtedly good, but the regurgitation into the 
left auricle is a set-off against it, and this will be inereased 
with the increase of resistance in the arterial system. So 
far, however, as these good effects on the left ventricle and 
systemic circulation are concerned, they would be much 
more conspicuous in aortic regurgitation than in mitral 
regurgitation, since the ventricle is stronger and its 
capacity larger, and yet we do not find that digitalis is 
more useful in this affection, but very often the contrary. 
Looking now at the effects upon the right side of the 
heart and the pulmonary circuit, there may or may not be 
contraction of the arterioles and capillaries in the Iungs 
with increase of resistance. This could, however, in any 
case only be slight, while the ventricular walls being 
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greatly hypertrophied, increase of vigour in their con- 
traction will at once raise the blood pressure in the entire 
pulmonary circulation and in the left auricle. Improved 
pressure in the left auricle, as has been seen, will fill 
the left ventricle better during diastole, will resist reflux 
through the mitral orifice in the systole, and so will 
increase the amount of blood thrown into the aorta. 

It is here that the beneficial influence of digitalis really 
comes in. As has been before stated, the neutralization of 
the effects of mitral regurgitation is almost entirely the 
work of the right ventricle, and it is by increasing the 
efficiency of its compensatory action that digitalis is of 
service. Additional evidence of this is, on the one hand, 
the fact that relief of oyer-distension of the right side of 
the heart by venesection or leeches and purgation is an 
important corroborative measure, in many cases absolutely 
essential to the result, and, on the other hand, that digitalis 
fails when the right ventricle is seriously degenerated or 
hampered by pericardial adhesions. 

Among the conspicuous favourable results of the ad- 
ministration of digitalis is diminished irregularity of the 
pulse. This is entirely due to the higher blood pressure 
in the left auricle, and the more regular supply of blood to 
the ventricle. Mitral incompetence is the one among the 
valvular affections which is specially liable to give rise to 
irregularity of the pulse. This will be understood from 
the following considerations, The left auricle is exposed to 
the respiratory variations of pressure which its thin walls 
resist only imperfectly. When, therefore, these variations 
are exaggerated, as when the breath ix held or when there 
is dyspna from bronchitis or asthima, the amount of blood 
carried on into the left yentricle will vary, and the pulse 
will be more or less irregular, During inspiration the 
negative pressure will tend to keep the auricle dilated, and 
to prevent it from contracting properly, so that the ventricle 
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will not haye a full charge of blood, and its systole will be 
brief and abortive. During forced expiration the auricle will 
be compressed, and its contained blood will be foreed on 
into the ventricle, with opposite consequences, In mitral 
regurgitation a further effect will be that the negative pres- 
sure of inspiration will encourage the reflux into the auricle, 
while the positive pressure of expiration will oppose it, 
In this way—the ventricle sometimes being imperfectly, at 
other times perfectly, filled, sometimes sending back more, 
sometimes less, of its contents into the auricle—we have 
ample explanation of irregularity of the pulse. Now, the 
lower the internal blood-pressure in the auricle and pul- 
monary yeins, the greater will be the effect of variations of 
external pressure, and the higher the pressure within the 
auricle, the more independent it will be of pressure from 
without. It will be seen, therefore, how digitalis steadies 
the action of the heart and renders the pulse more regular, 


Errects or Diciraris 1x Mrrrat Srenosts. 

If we examine the effects of digitalis in mitral stenosis, 
we may perhaps see why they are less certainly favourable, 
and sometimes clearly unfayourable, In an uncomplicated 
case the left ventricle is neither dilated nor hypertrophied, 
and the arteries generally are already small and contracted. 
No obvious advantage can be seen in further contraction 
of the arterioles, and, in point of fact, the symptoms are 
somewhat relieved by causing them to dilate, No great 
improvement in the output of blood, again, is to be gained 
by more vigorous contraction of the walls of the left 
yentricle, as they are not specially strong, and tho cavity is 
small. But it would seem that increased vigour in the 
contraction of the right ventricle should have the same 
good effect here as in mitral regurgitation, and marked 
beneficial influence is indeed very commonly observed if 
it is judiciously administered when the right ventricle is 
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beginning to give way. The conditions, however, are 
different, and if given in the early stages of mitral stenosis 
it may do actual harm. In mitral regurgitation the 
increased amount of blood driven by the right ventricle 
into the pulmonary artery, by raising the pressure in the 
pulmonary circulation, antagonizes the reflux into the 
auricle, so that more blood finds its way into the left 
ventricle, whereas in mitral stenosis the blood cannot be 
forced through the constricted mitral orifice beyond a 
certain rate of speed, and if the right ventricle is stimn- 
lated to contract more than is required for this, it 
encounters an insuperable obstruction, and becomes em- 
barrassed in its action, its energy being uselessly expended. 
A common result is irregularity in the beats, accompanied 
by a sense of precordial oppression, and not infrequently 
the heart-beats are in couples, the first of which alone 
reaches the wrist, the second having no aortic second 
sound, 

In many cases of advanced mitral stenosis, in which 
there is fair compensation, the coupled beats ean be pro- 
duced at will by giving digitalis. The second of the two 
beats is evidently a supplementary systole of the right 
ventricle: there is a right ventricle impulse felt over the 
lower left costal cartilages, while the apex beat is scarcely, 
or not at all, perceptible. At the second of the coupled 
beats both right ventricle sounds are heard, while the aortic 
second sound is absent, and if there is a systolic mitral 
murmur as well as the presystolic, it is audible only with 
the first of the two beats. When compensation has broken 
down and there are pulsation of the veins in the neck, 
cedema of the extremities, and other evidence of secondary 
trienspid regurgitation, digitalis may be given, oftentimes 
with marked benefit, but its effects should be carefully 
watehed, and it should not be persevered with too long if 
good results do not follow. 














CHAPTER XIX. 


STRUCTURAL CHANGE IN THE HEART. 


HYPERTROPHY—CAUSES OF HYPERTROPHY OF THE LEFT 
VENTRIOLE, OF THE RIGHT YENTRICLE—PHYSICAL SIGNS 
—SYMPTOMS—PROGNOSIS—TREATMENT. 


Tue muscular walls of the heart are liable to changes of 
various kinds, some of which constitute diseases which 
shorten life and give rise to much suffering, Of these 
structural alterations, some are common—hypertrophy, 
dilatation, fatty degeneration, fibrosis; others rare—eancer, 
syphilitic gumma, abscess, aneurysm, We shall concern 
ourselves mainly with those which are comparatively 
frequent; the others, obscure as well as uncommon, are 
very seldom recognized during life, and a diagnosis is only 
made when an exceptionally clear case comes under the 
notice of an exceptionally acute observer. 

Eyen when the common and familiar affections—hyper- 
trophy, dilatation, and degeneration—only are taken into 
consideration, we find ourselves on much less secnre ground 
than when dealing with lesions of the valves. The latter 
we can localize with great confidence; and knowing, partly 
by experience, partly by the application of mechanical 
principles, their effects and tendencies, we can, by making 
out how far such effects are manifest, form an opinion as to 
the probable course of the symptoms and as to the future of 
the patient. On examination after death, again, we can 
understand the connection between the lesion and the 
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symptoms, and can follow the sequence of secondary 
changes in the heart and vessels which are set up by the 
original valvular defect. Tn the case of structural changes, 
on the contrary, the diagnosis cannot be made with the 
same precision, and we are often left in some degree in the 
dark even by a post-mortem examination, In one patient 
fatty degeneration has apparently proved fatal at so early 
4 stage that the naked-eye characters of the condition are 
scarcely perceptible, and it is only by the microscope that 
its existence is definitely established; in another the 
change has proceeded so far that the fingers sink into the 
pale greasy walls, and the muscular fibres have almost 
disappeared, so that it is scarcely conceivable how the 
heart has been able to impress any movement whatever 
on the blood, or how life has been sustained through the 
intermediate stages of disintegration. So with regard to 
dilutation, there is no fixed relation between the degree of 
enlargement of the cavities and thinning of the walls found 
after death and the interference with the circulation 
observed during life. One man will live for years with 
a heart which has reached the extreme limits of dilatation, 
while another suecumbs when it is but moderately advanced, 
If, therefore, we could make out with great exactness the 
dimensions of the heart, the size of its separate chambers, 
and the thickness of their respective walls, which is no easy 
task, we could not on these grounds alone compare one case 
with another, and decide upon the relative danger. 

Many other considerations of extreme importance will 
come into the estimate—the functional vigour of the 
muscular walls as well as their thickness, the liability to 
palpitation, the state of the great and small vessels, the 
degree of peripheral resistance, the presence or absence of 
reflex irritation of the heart from gastric or other derange- 
ment, The question of prognosis thus becomes extremely 
complicated, and is beset with uncertainty, An element of 





270 HEART DISEASE. 


chance or luck even comes in—the subject of advanced 
disease is at the mercy of the slightest accident; many a 
patient lives for years with a dilated or fatty heart who 
would be killed by an attack of influenza, or by a powerful 
emotion, or by tripping over a stone or a mat. A serious 
obstacle to the attainment of the minute and definite 
knowledge which alone is of real use in arriving at a sure 
prognosis in structural disease of the heart, is the fact 
that a large proportion of the cases occur in private and 
consulting practice, and comparatively few come under 
observation in hospital. It is difficult, therefore, to keep 
such cases in sight and to watch their progress, and seldom 
possible to obtain a post-mortem examination to confirm 
the diagnosis, 

While, however, the great difficulty of prognosis and 
diagnosis in structural diseases of the heart is acknowledged, 
it is of the utmost consequence that such approximation to 
a forecast of the prospects of life as is possible should be an 
object of serious endeavour. The cases are numerous, far 
more numerous at and after middle age than those of 
valvular disease, and everything which has been said as to 
the importance of prognosis in general applies here. An 
early recognition of these changes, indeed, is often of 
greater service to the subject of them than in the case 
of yalvular affections, since it reveals also the tendencies 
which are in operation, and often at a time when they can 
be successfully combated by treatment. 

Too commonly, however, no attempt is made to recog- 
nize the existence and extent of degeneration or dilatation. 
‘The symptoms due to derangement of the cireulation force 
themselves upon the attention of the medical man, but no 
murmur being detected, the only diagnosis ventured upon 
is that of “weak heart,” a vague term which covers the 
entire ground, from temporary functional debility to disease 
inevitably and imminently fatal. Such a diagnosis reacts 
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unfavourably upon the mind of the observer who rests upon 
it, and makes him less exact and trustworthy, while it may 
be full of danger to the patient, 

‘These considerations alone would justify an attempt to 
render the prognosis of structural diseases of the heart 
more definite, but a study of these affections from the 
point of view of prognosis also leads to closer observation, 
and to the recognition of the importance of details which 
do not force themselves upon the attention so long as 
diagnosis in the ordinary and limited sense of the word 
only is the object. 

A further justification of the prominence given to prog- 
nosis is that the grasp of all the facts of the disease and 
of the individual case, which is necessary to the formation 
of a just forecast of the result, is the best guide for 
treatment, whether this may demand chiefly patience and 
caution, or must be energetic and prompt. Prognosis is 
not merely u well-instructed conjecture as to the ultimate 
issue, it is a deliberate judgment as to the processes and 
tendencies of the disease, and as to the constitutional 
soundness and strength of the patient. The foresight 
relates to the dangers which attend the attack, to the 
course it will run, and to the influences and contingencies 
which make for or against the sufferer. ‘lo this there has 
only to be added a knowledge of the therapeutic measures 
by which the tendency to death or structural injury can 
be antagonized, and by which the patient can be guided 
and helped, together with skill, courage, and promptitude 
in applying it, and wo have all the requisites for successful 
treatment, 

Treatment, therefore, will form a natural sequel and 
corollary to prognosis. 
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HYPERTROPHY. ° 


This condition of the heart will not detain us long. The 
prognosis of cardiac hypertrophy, like the symptoms, is that 
of its cause, and the character and degree of hypertrophy 
are important, not so much in themselves or on account of 
danger likely to arise out of them, but as indicating the 
existence of some condition which has given rise to the 
increase in thickness and contractile power of the museular 
walls of the heart, and which is serious, possibly, in pro- 
portion to the hypertrophy which it has provoked. 


Causes or Hyrerrrorny or THe Lerr Venrricne. 

The causes which give rise to hypertrophy must be 
enumerated. ‘The left or right: ventricle may be affected 
alone or predominantly, or both may have undergone 
change. The causes which bring about hypertrophy of 
the left ventricle are, in the first place, valvular diseases, 
stenosis, or insufficiency of the aortic valve, or mitral 
insufficiency, With these we are not now concerned, 
as they have been fully discussed in the chapters on the 
respective valvular lesions. Next in frequency will be 
protracted high arterial tension. When high pressure in 
the systemic arteries is recognized, and especially when 
there are evidences of its haying been habitual for some 
time, such as large, thickened, tortuous, radial and temporal 
arteries, or a dilated ascending aorta, the underlying con- 
dition to which it is due must be identified. ‘The causes of 
high arterial tension and the mechanism of its production 
have been dealt with in Chapter IL, so they will only be 
briefly enumerated here. They are renal disease, gout, 
diabetes, lead poisoning, excessive nitrogenous diet, consti- 
pation, aleohol, tobacco, and, above all, a hereditary predis- 
position, 

Left ventricle hypertrophy, again, may in rare instances 
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have no other assignable origin than adherent pericardium, 
a condition which is difficult to diagnose, and with regard 
to which prognosis is, as a rule, unfavourable if the heart is 
much enlarged. 

If hypertrophy is at any time produced by a mode of 
life entailing sustained muscular exertion, it is physio- 
logical and not pathological, and has no claims on our 
attention; unless, indeed, the initial change has been 
dilatation caused by violent and sustained effort, such as 
racing, the hypertrophy being secondary to this; but even 
here it is the dilatation and not the compensatory process 
whieh has to be considered. 


Causes or Hyrerrrorny or Tur Rigut VENTRICLE. 


Hypertrophy of the right ventricle, as of the left, has 
its most common cause in valvular disease—in this instance 
chiefly mitral stenosis or insufficiency ;—and after valvular 
disease, in conditions which give rise to obstruction in the 
pulmonary circulation. 

Emphysema and bronchitis are the lung affections 
which most frequently give rise to hypertrophy of the 
right ventricle, but the hypertrophy is rarely dissociated 
from dilatation, which is the primary effect of the obstruc- 
tion in the pulmonary capillaries. Collapse of a portion 
of the lungs, contraction of a lung from pleural adhesions, 
fibroid phthisis, or any condition which throws a consider- 
able area of ling surface out of gear, will to a certain 
degree give rise to overwork and consequent hypertrophy 
of the right ventricle. 


Hyrrrrrorny or Tue Lerr Ventricir, Paystcan Sians. 


‘The Pulse. —The pulse will be that of the condition which 
has given rise to the hypertrophy. When this has been 
high arterial tension due to renal disease, gout, lead poison- 
ing, pregnancy, ete,, the character of the pulse will be as 
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follows: The artery will be full between the beats, will 
easily flattened under the fingers, and can be followed : 


distance up the forearm like a cord. ‘The pulse wave will 
not haye a violent ictus, but will rise gradually and subside 


slowly, and as it makes little impression on the 
it is sometimes described as weak, but when the attempt 
is made to arrest the wave very firm pressure is required. 


When the cause of the hypertrophy has been yalyular 


disease, the character of the pulse will be as described in 
the chapters on the particular lesion, 

The Heart—On inspection, there may or may not be 
recognizable bulging over the cardiac area; the impulse is 
not extensive or violent in uncomplicated cases; the apex 
heat, if visible, is seen below the normal point, frequently 
in the sixth, sometimes even in the seventh, space, and is 
probably also displaced somewhat outwards; it is a cir- 
eumscribed gentle heave. Occasionally one or more of 
the intercostal spaces above and to the inner side of the 
apex line may be seen to be retracted, but this is very 
rare, and is never so well marked in hypertrophy without 
yalyular disease as it may be seen in aortic regurgitation. 

By palpation, which is always an extremely important 
part of the physical examination of the heart, the apex 
beat is further defined, and is felt as a powerful but 
deliberate thrust in the space, sometimes distinetly lifting 
the adjacent ribs. The more the fingers are pressed into 
the space, the moro distinctly is the thrust recognized, 
When the flat of the hand is laid over the cardiac region, 
a general heaving impulse can usually be felt, but when 
the left ventricle is alone or mainly affected, it is not very 
conspicuous. As a rule, no impulse is felt to the right 
of the sternum except when the aorta is dilated, in which 
case pulsation may be felt when the fingers are thrust into 
the second and third spaces near the sternum. It must 
be udded that sometimes neither apex beat nor impulse 
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can be seen or felt when the hypertrophy is considerable. 
Mostly this is in deep-chested individuals with large, over- 
lapping lungs, but occasionally hypertrophic enlargement 
takes a direction which carries the heart away from the 
chest wall, 

Percussion maps out more or less accurately the enlarge- 
ment of the heart downwards and to the left. This 
demarcation should be done with extreme care, but it 
must not be taken for granted that the outline drawn 
on the surface corresponds exactly with that of the organ, 
or gives a trustworthy idea of its size. To say nothing 
of the difficulty of defining deep dulness, the heart may 
enlarge backwards instead of laterally. ‘The results of 
pereussion must be correlated with all the other evidence 
as to the size of the heart. 

Ausoultation, besides teaching the character and in- 
tensity of the sounds, must be made to contribute to the 
information on this point by careful noting of the seat of 
maximum intensity of the sounds in the apex region. 

The left ventricle first sound as heard at the apex is 
longer and of lower pitch than in a normal state of the 
heart; either the mass of muscle enters into contraction 
more slowly, and the muscular tension being less sudden 
yields a duller sound, or the thickness of the walls masks 
the sound produced by the sudden tension of the valves and 
tendinous cords. The aortic second sound, heard at the 
apex, is usually louder than normal, and is often heard at 
or near the apex more distinctly even than in the right 
second space. 

The systole is usually somewhat prolonged. The first 
sound may be reduplicated, due to the two first sounds, 
produced by the right and left ventricles respectively, not 
coinciding. This indicates that the left ventricle is no 
longer quite equal to the extra work imposed upon it, and 
marks the supervention of a tendency to dilatation, 
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At the base of the heart the left ventricle first 
is leas distinct than at the apex, and is frequently 
while the accentuation of the second sound is rea 
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indicates that the root of the aorta is more or less | 
and the sound will be heard for some distance to the ri 
of the edge of the sternum, : 
The sounds of the right yentricle undergo no oe 
tion of sufficient importance to require notice. 


Symproms. 


| Varions symptoms are described as resulting from 
hypertrophy of the heart—discomfort from the violence 
of the impulse, or actual pain in the region of the heart, 
tenderness on pressure in the-neighbourhood of the apex, 
throbbing sensations in the head and neck, pulsatile noises 
in the ears, or audible pulsation in the carotid and other 
arteries, ‘The action of the heart may be unduly frequent, 
or too easily excited, or abrupt and irritable, or irregular 
with falterings and bounds, which are very disturbing to 
the subject, and the heart may be prone to palpitation, 
‘There may be a sense of respiratory oppression, with sigh- 
ing and desire to fill the chest with air, | 
Some of the symptoms are simply the result of thesize 
of the heart and of the yehemence of its beat; others are 
| 
| 
| 


due, not to the hypertrophy itself, but to its cause, whether 
in the yalves or in the vessels, or to external influences 
which have given rise to it; others, again, are common to 
various affections of the heart, functional or organie, 
besides hypertrophy. They have no such direct or definite 
bearing on prognosis as would warrant a discussion of their 
significance, thongh a sustained frequency of the pulse is 
an unfavourable sign. 























HYPERTROPHY. 277 


Proanosis, 

The question of prognosis in relation to hypertrophy 
mostly resolves itself into this: whether the compensation 
which it establishes is adequate and efficient, and how far 
it promises to be durable. The danger that the hyper- 
trophy may go beyond the requirements of the occasion 
which has called for it does not, in my opinion, need 
consideration, 

Compensation is efficient when there are no symptoms 
of embarrassment of the circulation, and when the heart 
responds to all ordinary calls upon it without undue short- 
ness of breath or respiratory distress. The effects of exertion 
are an important criterion, due allowance being made for 
the greater liability to breathlessness which is natural to 
some individuals, or is produced by bodily conformation or 
which results from a sedentary mode of life. 

But the sounds of the heart usually give notice when 
it is overtaxed by the resistance to the onward movement 
of the blood. The interval between the first and second 
sound may be prolonged, the systole requiring more time 
than under ordinary circumstances to complete itself. So 
Jong as the normal proportion between the systolic and 
diastolic pauses is not disturbed, there is no indication that 
the heart is unequal to its work or is suffering from the 
stress put upon it: but when the systolic interval between 
the first and second sounds is lengthened at the expense 
of the diastolic, so that the sounds are equidistant, the 
period of repose and reconstitution of the muscular fibres 
of the ventricle is shortened, and their nutrition must in 
time suffer. During systole the blood is squeezed out of 
the walls of the heart, and it is during the diastolic 
relaxation that it obtains free access to the cardiac fibres, 

Another evidence that the heart is yielding to the strain 
of overwork is reduplication of the first sound. That is, 
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as has been already said, due to want of 
between the two ventricles in the act of contraction, or 
rather in arriying at that point in their contraction when 
their valyes and tendinous cords and muscular walls are 
made tense, This reduplication is at first very slight, the 
two sounds are separated by the briefest possible interval, 
and are distinct one from the other only at one spot, just — 
to the inner side of the apex; elsewhere there is only » 
slurring or prolongation of the first sound, Later the 
sounds of the right and left ventricles are quite distinct, 
and the duplex first sound is recognized over a considerable 
area, usually in the direction of the ensiform cartilage, but 
sometimes upwards. One variety of the eantering rhythm 
or drwit de galop is produced by this doubling of the first i 
sound, where the successive sounds are one-one, two. Some- 
times the dislocation of the ventricular first sound is so 
considerable that it is a task of extreme difficulty to identify 
the sounds of the heart at all, and associate them with the | 
systole or diastole respectively so as to say which is first 
and which second. The most striking and confusing 
examples are met with in aortic stenosis and pericarditis. | 
The prognosis becomes serious when the first sound is broken. | 
up in any considerable degree. j 
But.when the cardiac hypertrophy has been brought 
about by high arterial tension, whether associated with 
renal disease, or lead poisoning, or other cause, there must | 
be taken into consideration the possibility that the power- 
ful heart may rupture diseased yessels in the brain, and = 
if the arteries are conspicuously degenerated it is better 
for the patient that the heart also should undergo some 
degree of degeneration; and sometimes this takes place, 
80 that the patient escapes cerebral hemorrhage, and lives 
longer, though he suecumbs in the end to cardiac failure, 
















HYPERTROPHY. 279 


TREATMENT. 

Treatment for hypertrophy, as such, appears to be 
out of place. ‘The functional vigour and energy of the 
overgrown and overstrong heart could no doubt be re- 
duced by various means—low diet, enforced rest, and 
such drugs as aconite—but unless it is clear that the 
hypertrophy has gone beyond the requirements of the 
condition which has given rise to it, the advantage of this 
procedure would be more than doubtful. Even in the 
attempt to relieve the incidents of hypertrophy, palpita- 
tion, throbbing sensations in the chest, precordial oppres- 
sion, the employment of direct cardiac depressants is rarely 
of service, and is at times attended with danger. In aortic 
stenosis, for example, I have known aconite, given with a 
view of quieting tumultuous action of the heart, so far 
reduce the contractile energy of the left ventricle that it 
was no longer able to cope with the obstruction, and death 
quickly followed from cardiac asthenia, the pulse becoming 
imperceptible, the extremities livid, and the surface of 
the body cold and damp. This would be less likely to 
occur where the cause of the hypertrophy was obstruction 

"in the peripheral circulation, as the arteries and capillaries 
are relaxed by such agents as depress the action of the 
heart. 

‘The treatment of the chief causes of hypertrophy, aortic 
disease and high arterial tension, have already been dis- 
cussed elsewhere, so that what we have to consider here is 
not the treatment of hypertrophy or its causes, but treat- 
ment suggested by the hypertrophy. We shall recognize, 
for example, the necessity of diminishing the volume and 
improving the quality of the blood by appropriate diet 
and hygiene, and, if necessary, by tonics. We shall recog- 
nize, also, the desirability of diminishing the resistance to 
the onward movement of the blood in the arterio-capillary 
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network by care in diet again, by sperients, and by 
eliminants of various kinds. In some cases, the resistance 
in the peripheral circulation may be further lessened with 
advantage by the physiological relaxants of the arterioles 
and capillaries, such as nitroglycerine and the nitrites. By 
these means the work thrown upon the heart is reduced, 
and, if necessary, the heart may be strengthened by such 
remedies as strychnine and digitalis. 

All these measures are specially required when the 
hypertrophy is no longer quite equal to the task which it 
had originally been developed to perform, and reduplica- 
tion and other modifications of the sounds are present. 
It is now that the incidents of hypertrophy, palpitation 
and the like, are most commonly complained of, and they 
will be best alleviated or removed by the measures just 
sketched, by relieving the heart of work on the one hand, 
and by helping it on the other. 





CHAPTER XX, 
DILATATION. 


ETIOLOGY—VALVULAR DISEASE, EXERTION, STRAIN, RENAL 
DISEASE, ACUTE BACTERIAL INFECTIONS—PHYSICAL 
SIGNS—SYMPTOMS—PROGNOSIS—TREATMENT, 


‘Tue word “dilatation” requires no explanation as applied 
to the cavities of the heart. Individual cayities may be 
dilated, as, for example, the left auricle in mitral stenosis 
or regurgitation, the right ventricle in pulmonary emphy- 
sema or mitral disease; but when spoken of as a form of 
heart disease, dilatation usually means dilatation of the 
left ventricle, mostly with, but sometimes without, diluta- 
tion of the right ventricle. ‘Together with the expansion 
of the cavity of the ventricle there may be more or less 
thickening of its walls, representing an attempt at hyper- 
trophy, compensatory of the dilatation itself, or of the 
difficulty in the cireulation which has led to it. The walls 
of the heart may have an approximately normal thickness, 
which will really imply a certain degree of hypertrophy, 
or they may be distinctly thinned, ‘The parietes may have 
a normal colour, consistence, and structure, or they may 
be pale, flabby, and degenerated, or dense and tough from 
fibroid substitution. But even more important than the 
anatomical condition is the physiological or functional 
condition, the special characteristic of which is that the 
ventricle does not complete its systole, but only expels a 
portion of its contents. 
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Dilatation of the heart may be contrasted with hyper-— 
trophy rather than compared with it. Hypertrophy is 
compensatory and an evidence of vigour; dilatation is, for 
the most part, a confession of failure on the part of the 
heart muscle and an aggravation of other causes of inter- 
ference with the circulation which may be in operation. 
In hypertrophy the augmented mass and increased strength 
of the muscular walls enable the ventricles to complete 
their contraction in the face of difficulty. The result of 
dilatation is that the ventricles habitually fail to expel 
the whole of their contents. Very frequently it is only a 
yery small proportion of the blood which is projected into 
the great arteries. In well-marked cases the chambers of 
the heart are always full, and little blood being received 
and expelled, there is a stagnation in the auricles and 
ventricles. It has seemed to me that the imperfect empty- 
ing of the ventricles has not always been fully realized as 
the special feature of dilatation, but it will be seen that if 
a dilated ventricle launched the whole of its contents into 
the arterial circulation, the amount being much larger, the 
rate of movement of blood would be greatly accelerated, 
whereas the contrary is the case. 

A distinction must be drawn between the dilatation 
due to inherent weakness of the muscular walls of the 
heart and that attending valvular disease. 


Er1onoey. 


Valvular Disease—The dilatation attending aortic re- 
gurgitation belongs to a different category from primary 
dilatation, as has already been shown, and, instead of 
aggravating the difficulties of the circulation, it is a part 
of the compensatory arrangement. It is clear that if a 
certain proportion of the blood projected into the aorta at 
systole returns to the ventricle during diastole, it is 
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an advantage, and indeed a necessity, that the capacity of 
the ventricle should be increased, so that, in spite of the 
reflux, a normal amount of blood may remain in the arteries 
and be distributed to the tissues. The dilatation, however, 
in aortic regurgitation is accompanied by hypertrophy 
which enables the ventricle to contract perfectly, so that 
the characteristic of dilatation—the partial and imperfect 
emptying of the yentricle—is not present, 

It is probable, again, that the dilatation of the left ven- 
tricle met with in mitral regurgitation may have a similar 
compensatory effect. It would seem to be an advantage, 
since some of the blood regurgitates into the auricle, that 
the ventricle should contain sufficient to allow for this, and 
yet discharge a due amount into the aorta. In dilatation con- 
secutive to mitral regurgitation, moreover, there is a certain 
degree of hypertrophy, and the systole is carried through. 
The dilatation of mitral regurgitation stands, then, on & 
totally different footing from primary dilatation. 

The mode of production of dilatation of the heart is 
highly complex ; it is usually understood to be the result 
of a gradual yielding of the walls of the ventricles, either 
from their own inherent weakness or from undue resistance 
to the onward course of the blood. It is often supposed also, 
when dilatation exists, that it is an established and more or 
less unyarying or progressive condition. Both these ideas 
require modification. 

Exertion.—All violent or protracted exertion is attended 
with temporary dilatation of the heart, which may go so far, 
even in strong and healthy persons, as to give rise to tempo- 
rary murmurs. Loud murmurs so produced may be heard at 
the apex, over the tricuspid area and over the pulmonic area, 
in individuals who have no evidence of cardiac weakness 
at the time, and who develop no valvular or other cardiac 
disease for many yeurs afterwards, A personal friend always 
had a loud, systolic, pulmonic murmur after hunting, which 
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sometimes, when there had been a severe run, lasted two or 
three days, It is, again, not very uncommon for young and 
strong men to return from climbing in Switzerland with 
more or less dilatation of the heart, which may persist for 
weeks. This is usually when little exercise has been taken 
during the year, and considerable ascents or very long 
walking excursions have been made without sufficient 
preliminary training. Boat-races no doubt give rise to 
temporary dilatation, and it may be met with as a result of 
training for races. It might, perhaps, be better to speak of 
distension of the cavities of the heart in these instances, 
rather than of dilatation, 

In violent exercise the pulse in becoming extremely 
frequent also becomes extremely soft and short; the 
arterioles and capillaries are relaxed in order to facilitate 
the rapid movement of the blood which is necessary to 
supply fuel and oxygen to the muscles during exertion, and 
the arterial tension is low. The resistance to be overcome 
by the ventricles is thus reduced to a minimum, which 
diminishes the liability to over-distension. 

But the circumstances which are capable of producing 
a temporary distension of the ventricles in a sound and 
vigorous state of the organ will be competent to give rise to 
dilatation when it is weak and flabby, and when other 
conditions are present which tend to dilatation, and it is 
more likely that the weakly ventricles give way from time 
to time under stress and fail to recover perfectly, than that 
the yielding is gradual and continuous. 

Overstrain and Degenerative Change.—Acute dilatation of 
the heart is more common than is generally supposed. 

Tn a very large proportion of the cases admitted into 
hospital suffering from symptoms due to cardiac dilatation, 
there has been an acute aggravation of the affection from 
work or exposure, and under treatment a considerable dimi- 
nution in the size and capacity of the heart is commonly 
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observed. But cases oceur in which there is ground for 
supposing that dilatation has been induced at once in a 
heart not previously affected. ‘The following are examples 
selected as illustrations. 

A gentleman at the age of 70, in vigorous health and 
capable of any ordinary amount of exercise, overtook a 
labourer pushing a heavily laden wheelbarrow uphill, who 
had to stop and rest every few yards. Proud of his strength, 
he told the man to stand aside, and himself wheeled the 
barrow for some distance at a good pace. He lost his breath 
and found that he did not recover it as he expected, but 
that he continued to pant and to be conscious of violent 
action of the heart, accompanied by a sense of oppression in 
the chest. He got home with difficulty, the least exertion 
was attended with shortness of breath, and he could not 
rest at night, After a few days he sent for his medical man, 
when the physical signs of dilatation of the heart were found 
to be present. Mitral insufficiency was quickly established, 
and when I saw him considerable dropsy existed. He died 
shortly afterwards. 

A gentleman, aged about 55, remarkably strong and 
active, who was said to have had a slight attack of pleurisy 
shortly before, ran quiekly up a long flight of stairs in the 
City, On arriving at the top he was found gasping for 
breath, unable to speak and scarcely able to stand. He was 
soon sufficiently recovered to be sent home, and a few days 
later he was brought by his medical attendant to my con- 
sulting-room, chiefly in order that I might aid in enforcing 
the rest and care which were considered necessary. ‘The 
patient admitted that he was weak and soon out of breath, 
but declared that he was quite equal to business. The 
pulse was irregular in force and frequency, the apex beat of 
ihe heart diffuse, devoid of the impulse or thrust, and dis- 
placed downwards to the sixth space and outwards beyond 
the nipple line, and the other physical signs of a considerable 
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degree of dilatation were present. With great n 
a certain amount of rest and treatment was submitted to, 
and the heart and pulse became stronger and steadier, and 
the apex beat came in towards its normal situation about an 
inch, 

Two months later the patient ran down from a committee 
room in the House of Commons for a bag of papers which he — 
had forgotten, and back again. An attack of the same kind 
as that just described came on, and this time lasted Tonger. 
The evidences of dilatation of the left ventricle were more 
marked, and cdema of the ankles soon came on, The 
patient was kept in his room, and as far as practicable 
at rest in bed or on a couch. Improvement was again 
obtained, but much more slowly than before, and as my 
visits were the chief restraint upon him, after a brief 
attendance at short intervals, further consultations were 
put off indefinitely. 

Within a few days the exertion of going downstairs and a 
serious imprudence in diet brought on a return of symptoms, 
and the cedema of the lower extremities was shortly compli- 
cated by thrombosis of the deep femoral vein of the left side, 
which extended along the iliac vein to the vena caya and 
down the right iliac and femoral veins. A tedious illness 
followed, which finally proved fatal by extension of the 
thrombosis to the renal veins, the heart itself appearing to 
improve somewhat, 

Another case was that of a boy who was admitted into 
St. Mary’s Hospital with extreme dilatation of both ven- 
tricles. He had had no previous illness, but had been 
underfed. Most Londoners will be familiar with the ap- 
pearance of lads in the scanty attire of the cinder-path, who 
are making use of the streets as a training-ground for 
races, usually in the dusk of the evening, after working 
hours; perhaps, also, this time is chosen to avoid police 
interference. I have myself often been astonished at the 
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pace and endurance of these athletes-nnder-difficulties. The 
patient had been training in this way, and had persevered in 
spite of shortness of breath, till severe symptoms set in, He 
died soon after admission, and the ventricles were found to 
be enormously dilated. 

Renal Disease—A certain degree of dilatation of the left 
ventricle usually occurs at the onset of acute renal disease, 
under the combined influence of the resistance in the 
peripheral circulation and of the enfeeblement of the heart. 

It is very striking in watching the course of a case of 
what is commonly termed “large white kidney,” in which 
the patient survives the dropsical stage and the kidney 
tends to approximate that of the “contracted granular.” 
At the outset the heart is greatly dilated, the apex beat is 
not palpable, and the first sound is short and feeble. The 
pulse is only of moderate tension, as there is little force in 
the cardiac systole. After the lapse of about six months the 
dropsy may all subside, and the pulse will then be found to 
be one of higher tension with the vessel in a state of 
hypertonus. The heart will have, to a great extent, re- 
covered from its dilatation, and will have undergone very 
marked hypertrophy, and the apex beat will be easily felt 
and forcible. The patient will then be liable to die from 
uremic conyulsions as in chronic interstitial nephritis. 

Tn cases which are from the outset of the type of 
“granular kidney,” associated with very high arterial 
tension, dilatation of the heart is seldom met with, though 
the hypertrophy of the left ventricle is often enormous, 
This is what one would expect, as here the increase of the 
peripheral resistance and of the strain on the heart is 
gradual, so that the heart has time to hypertrophy, to 
cope with the extra work thrown on it, whereas in acute 
nephritis a severe strain is suddenly put upon it which it is 
unable to meet, and thus dilatation of the left ventricle 
occurs. 
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Acute Bacterial Infections.—In acute rheumatism ; 
chorea there is usually a certain degree of cardiac 
tation, which is often extreme in cases of acute 
‘Attention has been called to this in the chapter on pi 
carditis, so it will not be further discussed here. In pneu- 
monia the right ventricle is especially liable to become 
dilated under the combined effects of the extra strain 
thrown on it by the obstruction to the flow of blood through 





the lungs and the damage to the cardiac musele by the 


action of the bacterial toxins. 

Tnfluenza is a common cause of cardiac dilatation which 
is liable to be overlooked and to be a source of trouble after 
the acute illness has subsided, as the patient is apt to go 
about and resume his ordinary avocations too soon after 
the attack, and increase or perpetuate the dilatation. 

Undue exertion at an early period after any acute 
bacterial infection, ¢g. enteric fever, is liable to induce 
cardiac dilatation, as the heart muscle will have suffered 
a varying degree of injury from the toxins evolved by the 
micro-organisms, and will not be able to stand any extra 
strain, even if it has not given ont during the illness itself, 

Psychological Influences.—Another cause of dilatation of 
the heart is anxiety. ‘The influence of prolonged mental 
depression upon the heart, as experienced by the sensation 
of aching, oppression, and weight which attends grief and 
anxiety, which were considered to point to the heart as the 
seat of emotion generally, is indicative of an injurious effect 
upon this organ. ‘The combination of overwork, exeitement, 
worry, and trouble, often met with in City life, especially 
on the Stock Exchange or in mercantile or financial circles 
during a commercial or financial crisis, is responsible for 
many cases of cardiac dilatation among men, and domestic 
anxieties—grief on account of children who have died or 
given trouble, ete.—may have the same effect among 
women, 
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Injudicious Régime.—Among the special causes of dila- 
tation of the heart—acting, no doubt, on pre-existing 
tendencies—which have come under my notice, are inju- 
dicious hydropathic treatment, the so-called Banting method 
of reducing obesity, and inhalation of the fumes of Himrod’s 
powder for the relief of asthma. 

In one case a gentleman suffering from dyspeptic 
symptoms, probably due to cardiac weakness and consequent 
sluggish cireulation in the abdominal viscera, underwent a 
routine treatment by baths, wet cold packs, and compresses, 
under which attacks of dyspnea came on and cedema set 
in. He had previously been under the care of competent 
observers, who had not found any serious degree of dilata- 
tion. The dropsy advanced in spite of treatment, and when 
I saw the patient it was considerable, and the physical 
signs gave evidence of extreme dilatation and thinning of 
the left ventricle. Death occurred suddenly during a 
paroxysm of dyspnosa. 

Another patient came straight to my consulting-room 
from a hydropathie institution, where he had undergone 
vigorous treatment for digestive and liver derangements, 
attributed to long residence in India. He was very anwmic, 
and breathless; the heart was greatly dilated and its action 
irregular, and there was incipient edema. Fortunately he 
recovered. 

One of the most extreme cases of dilatation I have ever 
met with was in the case of a lady who had undergone an 
amateur course of Banting treatment for obesity. She had 
lost some of her fat, but had become extremely breathless, 
so that to walk across a room or put on an article of 
clothing with the assistance of her maid caused her to pant 
and gusp for breath in a very painful way. The pulse was 
weak, small, and very irregular; no impulse or apex beat 
could be felt, and the size of the cheart, as mapped out 
according to the deep dulness, was incredibly large, had not 

0 
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the results of percussion been confirmed by the sounds 
being audible over the entire area of dulness, and, later, by 
a feeble apex beat in the seventh space near the 

line, Apparently habitual high arterial tension had been 
exaggerated by an exclusively nitrogenous diet, and, under 
it, the ventricle had given way. 

Tt may, perhaps, be well to add that in the treatment of 
obesity by beefsteak and copious draughts of hot water 
there has not been, according to my experience, increase of 
arterial tension, but the reverse. 

The following case is the most serious of several attribu- 
table to Himrod’s powder :-— 

In December, 1888, T saw, with Dr. Andrews, of Hamp- 
stead, a gentleman, aged about thirty-six, apparently of 
sturdy constitution, who, after an attack of bronchitis, 
suffered from severe nocturnal attacks of asthmatic dyspnoea, 
A month at Hastings had apparently restored bis health ; 
but, after a fortnight of work in London, his nocturnal 
asthma and shortness of breath were as bad as ever. For 
the asthmatic attacks he had inhaled immoderately the 
fumes of Himrod’s powder, obtaining relief for the time, 
but with disastrous after-effects. The whole house was 
reeking with the odour of the fumes at the time of our 
consultation. Dr, Andrews had witnessed the rapid develop- 
ment of the condition of the heart which existed, The 
area of cardiac dulness was greatly increased; no apex beat 
was recognizable; there was a doubtful systolie murmur 
(mitral) in the region of the apex, a loud systolic murmur 
(tricuspid) near the ensiform cartilage, and a faint systolic 
aortic murmur. ‘Tricuspid incompetence was further dis- 
tinetly manifested by great enlargement of the liver, and 
by marked jugular pulsation. There was nothing in the 
patient's habits, or mode of life, or previous history which 
was at all calculated to give rise to dilatation of the heart, 
and I had the less hesitation in attributing it to the 
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solanaceous fumes, from having seen similar effects in other 
cases. In about a fortnight, after free purgation by calomel 
and the administration of digitalis, the patient was much 
better, free from asthma, and able to walk upstairs, while 
the liver had gone down to its usual size. The heart 
remained yery large, gave no defined apex beat and only 
a diffuse general impulse, while a high-pitched mitral 
murmur, a louder tricuspid murmur of low pitch, and a 
faint aortic murmur, all systolic, were audible. The action 
of the heart was curious; now and then there was a sudden 
bump against the palm of the hand placed over the right 
ventricle, and it was found that the beats of the heart were 
in pairs, only the first of which was accompanied by a 
systolic apex murmur, the second haying a loud first and 
second sound, but scarcely reaching the pulse. With 
both beats the lond tricuspid murmur was present. ‘The 
improvement continued, so that the patient resumed” his 
duties before the end of January, and attended regularly to 
business through the month of February, In March came 
another relapse which led to dropsy, and the patient died 
early in April, Fortunately an examination of the body 
was permitted, notes of which are as follows :— 

‘There was much @dema of the legs and right arm, 
but no fluid in the abdomen, The heart was enormous, 
measuring six inches and a half from base to apex, and 
sixteen and a half in cireumference. It was flabby, 
pale, fatty looking, not lacerable. The right auricle was 
greatly dilated and very thin, the wall being translucent 
at one part; the appendix was filled up by solid clot and 
stained black by blood. The tricuspid orifice took four 
fingers easily; there was no roughness, The right ventricle 
was enormously dilated, and would almost have held a 
duck’s egg; the walls were thin, soft, and flabby, the valye 
stained black; the flaps were thin and the cords delicate, 
The pulmonary artery and valves were normal. The left 
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auricle was not at all dilated, the appendix contrasting with 
the right, and compared with the other cavities curiously 
small. The mitral orifice would admit two fingers. The 
left ventricle, like the right, was enormously dilated, and 
looked as if it would hold a fist: the walls were thin, 
mottled, and flabby, but not lacerable; the papillary 
muscles were small, the mitral valve and cords quite 
normal, and remarkably free from thickening. ‘Che aorta 
was very small and the valves normal. 


Puysican Siens. 


The pulse in advanced dilatation of the heart is usually 
irregular in rhythm and unequal in force of beat, and is 
sudden, short, unsustained, and usually easily compressed. 
The artery at the wrist may be large or small; it will be 
specially large when there has been antecedent high tension 
which has dilated the arteries. The significance of a pulse 
of this character is not absolute, as all these characters may 
be present when there is no recognizable change in the 
walls, cavities, or valves of the heart, apparently from 
disordered nervous influence only. The pulse, again, need 
not be irregular in advanced dilatation of the heart so long 
as the patient is in repose and the breathing is tranquil 
and easy. ‘The regularity, however, is easily disturbed by 
exertion or effort, or by bronchitis, or merely by deep 
breathing. In moderate and slight dilatation the pulse 
may be regular, but, while irregularity is the rule, there is 
no such constant relation between the degree of regularity 
or irregularity of the pulse and the amount of dilatation of 
the heart as to make one diagnostic of the other, 

The Heart.—In the examination of the heart, inspection 
and particularly palpation will be of the greatest importance. 
‘The visual examination will be directed to the situation and 
character of the apex beat and to the impulse of the right 
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ventricle. Retraction or bulging of the intercostal spaces, 
elsewhere than at the visible apex beat, will be noted, 

The apex will be displaced outwards and downwards, 
and it may be visible over a large area. Very commonly it 
cannot be seen at all, and the point of maximum apparent 
impulse does not necessarily belong to the true apex. The 
right ventricle impulse will be diffuse, if recognizable at all, 
and as a rule it is inconspicuous. 

Palpation in most cases of dilatation furnishes informa- 
tion which contributes more to precision of idea as to the 
actual state of the heart than any other branch of physical 
exploration. The right hand should be applied closely 
over the entire cardiac region, the palm over the right 
ventricle, the fingers, spread out and close together alter- 
nately, over the apex region. Distinct impulse over the 
right ventricle, while it indicates more or less obstruction 
in the pulmonary circulation, indicates also some degree 
of vigour in this ventricle aynilable for compensatory 
work. A mere vibration has a converse significance. The 
first object of attention, however, will be the identification 
of the point of maximum impulse in the apex region, and 
4 careful estimation of the area oyer which the apex beat 
extends, and of its force and character; whether, for 
example, it is a mere concussion of the chest wall or a 
more or less distinct thrust at any point, Sometimes the 
word “slapping” is employed to describe the impulse or 
apex beat characteristic of dilatation. Further exploration 
will be made by pressing the fingers into the intercostal 
spaces around and beyond the point of maximum impulse, 
and it must be borne in mind that this impulse may not 
be the real apex beat, but the impulse of the right 
ventricle. Sometimes impulse is detected much above the 
normal situation, in the fourth space perhaps as far 
outwards as the anterior axillary fold or behind it, or it 
may be concealed by the female mamma. It may be the 








HEART DISEASE. 





74 


left edge of the right yentricle resting on the it 
ventricular septum which is here felt, or a part of th 
rounded apex of the left ventricle, According as the apex 
is capable of giving a distinct thrust or communicates only 
a diffuse shock, and, according as the beat is well-defined 
and steady, or yaguely felt over a considerable area, will 
be the estimate of the degree of dilatation and of the 
thickness or thinness of the heart wall. Not unfrequently 
neither impulse nor apex beat can be detected, or the 
impulse is so vague that it cannot be localized; unless 
this is due to overlapping lung, it indicates great weakness 
of the muscular walls of the heart. 

By deep percussion the outline of the heart can be 
more or less accurately mapped out. It is more rounded 
in the apex region than normal, and the area of dulness 
is greatly extended to the left. When no impulse of any 
kind can be felt we may have to depend entirely on 
percussion for information as to the size of the heart, I 
have found continuous deep dulness outwards as far as 
the mid-axillary line and downwards to the seyenth space, 
shown to be cardiac by the intensity of the sounds at 
the extreme limits, and, when the heart had gained strength, 
by an apex beat recognizable by palpation at the farthest 
point. 

Auscultation—The characteristic modification of the 
sounds of the heart produced by dilatation is that the left 
yentricle first sound becomes short; usually it is also 
sharper than normal. Probably from this change in the 
character of the left ventricle first sound it is almost 
always audible in the aortic area, contrasting in this 
respect with hypertrophy. It is audible also to the left of 
the apex beat. When no impulse or apex beat can be 
felt, the sounds, and especially the first, must be made 
use of to ascertain how fur to the left, the left border 
and apex of the heart have been carried by the dilatation, 
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and in what degree the enlargement is due to dilatation 
or hypertrophy. Percussion, of course, maps out the deep 
dulness, and shows approximately the limit of the heart 
and its extension to the left, but the point of maximum 
intensity of the sounds and the area over which they are 
audible will corroborate or correct the idea formed as to 
the size of the heart from percussion, and percussion yields 
no information whatever as to the kind of enlargement, but 
leaves it to be supplied by the character of the sounds on 
auscultation, 

Not uncommonly dilatation of the loft yentricle gives 
rise to # systolic apex murmur, obviously due to mitral 
incompetence. This is induced by imperfect accomplish- 
ment of the constriction of the orifice, which is part of the 
normal contraction of the ventricle, and which co-operates 
with the curtains of the valves in preventing regurgitation 
into the auricle. Mitral valvular disease is attended with 
precisely the same combination of conditions—incompe- 
tence of the valye and dilatation of the ventricle—and 
of physical signs—a systolic murmur and displacement of 
the apex beat with increased cardiac dulness. The prog- 
nosis is different in the two cases, and it is therefore 
important to distinguish between them. This cannot 
always be done by means of physical signs alone, but they 
may give important information. 

The presence of the left ventricle first sound and its 
peculiar character in primary dilatation, and its partial or 
complete replacement by the murmur in a valve lesion will 
sometimes be of service in differential diagnosis. The 
age of the patient, and the history of the case, will be of 
great help, and the mode of onset of the symptoms and 
their causation should be carefully inquired into. If the 
patient is middle-aged and the symptoms date from some 
imprudent over-exertion, the presumption will be in fayour 
of primary dilatation. If there is a history of acute 
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theumatism, there will be little doubt as to the diagnosis, 
especially if the patient be uo child or young adolescent, 
and there is evidence of compensatory hypertrophy of the 
right ventricle, 

There is nothing in dilatation of the cavities of the 
heart to affect specially and directly the second sound, but, 
in proportion as this condition of the ventricles impairs 
the propulsive energy of the systole the second sound will 
be enfeebled, and the aortic second sound is usually weal 
as compared with the left ventricle first sound. The 
relative loudness of the sounds therefore enters into the 
considerations from which may be calculated the efficiency 
of the ventricle. 

Very important information is often supplied by 
observation of the intervals between the first and second 
and the second and first sounds, the short and long pauses 
respectively. When, with dilatation of the left ventricle 
there is resistance in the arterioles and capillaries, which 
is very commonly the case, the interval between the first 
and second sound may be prolonged, and os this marks 
the duration of the systole it shows that the ventricle is 
endeavouring to cope with the difficulty and to complete 
its contraction. ‘The short or systolic pause may be so 
prolonged as to equal the diastolic or long pause, und the 
sounds thus become equidistant, the first also having 
become short and sharp; the only difference between the 
sounds is one of emphasis or of pitch, and it is often 
difficult to say which is which, The sounds may be 
compared, when the heart is acting slowly, to the ticking 
of a clock; when rapidly, to the puffing of a distant 
locomotive. 

On the other hand, the first and second sounds may be 
approximated, and as we cannot suppose that a dilated and 
enfeebled yentricle completes its systole in a shorter time 
than normal, the only possible explanation is, that it is 
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quickly brought up short by the resistance in the arterial 
system und expels but # small proportion of its contents. 
This abbreviation of the systolic pause is therefore a serions 
indication of failure of the ventricles, and when carried to 
an extreme, so that the second sound follows the first 
immediately and almost seems to overtake it, is significant 
of immediate danger. 

Tn two successive uttacks of symptoms due to dilatation 
of the heart, when the degree of dilatation appears to be 
exactly the same, a difference in the length of the systolic 
interval is sometimes the chief, if not the only, point 
which makes a difference in the prognosis, The first and 
second sounds are spaced in the first attack, which is sur- 
vived, and approximated in the second, which proves futal. 


Symptoms. 


The symptoms which attend the earlier stages of 
dilatation are extremely varied and often very vague. An 
imperfect and fluctuating supply of blood to the brain will 
give rise to impairment of bodily and mental energy, and 
to irresolution and yacillation of purpose; the memory is 
liable to fail, especially in regard to recent events, and 
the power of sustained attention and consecutive thonght 
is diminished. The frame of mind will often be despondent, 
and the temper may be irritable. ‘There may be attacks of 
giddiness or faintness, Sleep is usually disturbed, and some- 
times almost absent, and, whether the nights are good or bad, 
there may be slumber at any period of the day, the patient 
dropping off to sleep even over his morning newspaper. 
For the same reason, viz. the irregular and imperfect blood 
supply and the back pressure in the veins, digestion and 
the action of the liver will be deranged. The appetite 
is bad, and food is followed by discomfort and by flatulent 
distension, which latter again reacts on the heart, and gives 
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rise to oppression, or palpitation, or irregular action. The 
bowels are usually torpid. he urine is deficient in amount 
and high coloured, and there is often an habitual deposit 
of urates. Turbidity of the urine day after day, whatever 
the food and drink, or weather, or mode of life, should 
direct attention to the state of the circulation. 

There is no one, and scarcely any combination, of the 
symptoms enumerated, however, which may not oceur 
independently of weakness and dilatation of the heart, 
especially in states of system attended with high tension; 
and it would be waste of time to attempt to disentangle 
those directly due to the state of the heart from those 
which are merely accidentally associated with it. 

The special symptom which calls attention to the heart 
us the probable starting-point of a number of ailments is 
breathlessness on slight exertion, but even this may be 
produced by other causes—by anemia, for example; after 
middle age, pernicious anemia may often give rise to 
extreme breathlessness, which may excite a suspicion of 
heart disease. High arterial tension alone, which has not 
yet given rise to dilatation, simple debility, sedentary habits, 
with a tendency to corpulence, may also cause shortness of 
breath. These facts are mentioned in order to warn against a 
too ready inference that dilatation of the heart exists simply 
because the breath is short. An interesting fact in connee- 
tion with breathlessness due to dilatation of the heart is 
that it is often relieved by exercise of the voice, I have 
met with several instances in which a clergyman has 
climbed into the pulpit with the utmost difficulty, and has 
not only preached « sermon comfortably, but has been 
all the better for it. A sense of breathlessness coming om 
during repose, and inciting the patient to make frequent 
deep inspirations, is usually a symptom of nervous depres- 
sion, and has no necessary relation to heart disease. For 
the most part, as the disease advances, symptoms arise 


ail 














DILATATION. 209 


which are indicative of back pressure in the systemic 
veins, a gradually advancing wdema of the legs, congestion 
of the lungs, ete, 

In an extreme case the patient will be dropsical, edema 
invading the thighs, loins, and abdominal parietes, as well 
as the legs, and there may be fluid in the abdomen, and 
perhaps in one or both pleural cavities. ‘The feet and legs 
will be cold and pale, or purple and livid, especially if hang- 
ing down ; the hands also will be cold, and are often crimson 
or purplish, and the nails of a deep or dusky tint, instead of 
a bright pink, A white patch on the hand, produced by 
pressure, is very slowly invaded by returning colour. The 
sufferer is probably unable to lie down in bed, and is 
propped up by pillows, or he must have his legs down, 
and therefore spends day and night seated in his chair, 
Remarkable exceptions, however, are met with in this 
respect, some sufferers, while extremely ill, being able to 
lie down without distress, The face is pale, and perhaps 
puffy, especially under the eyes, with injected capillaries 
over the cheeks, and wears an expression of distress, and 
the eyes are watery. The lips are pale or bluish; the 
breathing is more or less laboured, even in repose, and 
the sufferer constantly supplements his reflex respiration 
by voluntary deep breaths. When he speaks it is in 
fragmentary sentences, and with evident effort and aggrava- 
tion of the respiratory distress, The least movement brings 
on shortness of breath, which is often painful, even to 
witness. The pulse is frequent, irregular, and probably 
greatly deficient in tension. The urine will be scanty, of 
a deep colonr, and high specific gravity; it most commonly 
throws down a copious deposit of brickdust lithates, and it 
may contain albumen, the amount of which may vary from 
day to day. The appetite will be bad, and there may be 
nausea ; the tongue may be furred, the bowels constipated 
or irregular, One of the most distressing symptoms is 
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sleeplessness, and when, after hours of weary shifting of 
position, the sufferer is overcome by fatigue and drops off, 
he has painful dreams, and wakes suddenly in affright and 
suffocation for lack of voluntary help to his respiration. 
The longest and best sleep will be obtained while sitting 
in a chair, and sometimes by day rather than in the night. 

‘The jugulars will be found full, but not, as a rule, greatly 
distended or pulsating forcibly, The liver will be enlarged, 
coming down sometimes as low as the umbilicus, and extend- 
ing across the epigastrium into the left hypochondrium, Tt 
will often be jogged by the right ventricle, but does not 
usually exhibit true expansile pulsation. The jugular dis- 
tension and pulsation, as was pointed out by Mackenzie of 
Burnley, may be greatly exaggerated by pressure on the 
enlarged liver. There may be fluid in the peritoneal or 
pleural cavities, more commonly not, and there will, in most 
cases, be physical signs of adema and congestion of the 
lungs; occasionally the percussion note may be good and 
the entry of air free and unattended with adventitious 
sounds of any kind to the very base of both lungs. 


Prognosis. 


We may consider first the most serious case where the 
symptoms present are such as have just been described. We 
are called upon to answer the question, Has the patient a 
chance of recovering from the condition described, or will 
he die? 

The first element in tho judgment to be formed will be 
the urgency of the symptoms, and special importance will 
attach to two of the series—the nausea and loss of appetite 
and the sleeplossness—from the effects which they have 
on the patient’s strength. Frequent vomiting of food is of 
very grave import, not only because the patient does not 
get the benefit of the nourishment, but because it shows 
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that the stasis in the abdominal circulation has reached a 
point which interferes seriously with the digestive secre- 
tions. Attacks of faintness and of extreme exhaustion, or 
of severe dyspnoea, are also of serious import. 

It is not always when the dropsy is excessive that the 
condition of the patient is worst. From the late appearance 
or entire absence of dropsy in fatty degeneration of the heart, 
in aortic disease, and mitral stenosis, it would appear that a 
certain degree of pressure in the arterial system is required 
to co-operate with the back pressure in the venous system 
for the full development of dropsical effusion; and when 
the cdema remains moderate in amount, while other 
symptoms—such as breathlessness, faintness, and muscular 
weakness, the latter especially—indicate great cardiac 
inefficiency, it may be hecause the left ventricle propels 
the blood with very little force. Degeneration may be a 
factor in the case. A frequent, short, unsustained pulse 
and heart-beat, without much mdema, may thus indicate 
a@ more grave condition than extreme dropsy. Long- 
continued excessive frequency of the pulse is an un- 
favourable sign. 

‘The urgency of the symptoms being about the same, a 
greater degree of dilatation, as indicated by a more extended 
area of dulness, by marked displacement of and diffuseness 
and weakness of the apex beat, will add gravity to the prog- 
nosis. A further unfayourable indication will be approxima- 
tion of the first and second sounds. 

When the symptoms and physical signs have been well 
weighed, the first question to be asked in view of prognosis 
is whether there has been any adequate exciting cause of 
the symptoms. If there has been recognizable over-exertion 
or excitement, or grave anxiety—any mental or bodily 
strain—or if there has been a chill, giving rise to bronchitis 
or other affection of the lungs, or deranging seriously the 
liver and digestive organs, it may be hoped by means of 
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rest and treatment to undo the ill-effects and restore the 
balance. If, on the other hand, the symptoms have erept 
on gradually without traceable cause of the kind mentioned, 
and especially when due eare has been exereised, and there 
has been no habitual error of regimen or neglect of bowels, 
the probabilities are that the symptoms are the ontcome of 
conditions which cannot be reversed—of radical inherent 
weakness of the heart. 

The previous mode of life, active or sedentary, careful 
or imprudent, and especially the habits with regard to 
alcoholic stimulants, will have a very important bearing on 
the probable issue of the attack, as will also the general 
soundness and the absence or existence of disease of any 
other important organs, especially of the kidneys and liver. 
‘The patient's cheerfulness, hopefulness, and courage under 
his sufferings, or his despondency, will make powerfully for 
or against him, not only as direct influences, but because the 
state of mind is often an index of the state of the system. 

Another inqniry of great prognostic weight will be as 
to the patient’s family history, It is through this that we 
obtain an idea of his vital tenacity, of the trustworthiness 
of his tissues, and of the special liabilities to cardio-vascular 
degeneration. There are few tendencies which run more 
strongly in families than those which are manifested in 
the* heart and vascular system, whether to high arterial 
tension with the effects on the vessels and heart, which 
follow from this, or to dilatation and weakness, or to 
degeneration, and a prognosis, otherwise not unfavourable, 
might have to be instantly revised on leaning that the 
father, an uncle, or a brother, had died at about the patient's 
age from heart disease, Finally, the response to treatment 
will speedily afford an indication of the utmost value, 
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TREATMENT. 

Mild Cases.—In view of the tendency to dilatation in 
acute rheumatism and influenza, and after any acute 
bacterial infection when the heart muscle has been more 
or less damaged by toxins, a period of rest, with avoidance 
of any undue exertion, is advisable after any acute illness. 
Loss of tone of the cardiac muscle, with a certain degree of 
dilatation of, and, it may be, irritability of, the heart, is 
especially liable to occur after an attack of influenza, and 
is frequently associated with mental depression and loss 
of nerve tone. This class of case is usually much benefited 
by the “Schott” treatment of baths, as the daily rontine, 
enforced period of rest, the sedative effect of the baths, the 
change of air and scene, with absence of excitement and 
mental exertion, is highly beneficial. It is by no means 
essential that the patient should go to Nauheim, as the 
treatment can be carried ont at his own home or at varions 
bathing stations in England, e.g. Bath, Buxton, Harrogate, 
and other places, or, if the patient wishes to go abroad, at 
numerous other health resorts; in France, for instance, as 
pointed ont by Huchard, at Chatel Guyon, Salins Moutiers, 
Royat, etc., and at various places in Germany. This hydro- 
therapeutic treatment is usually only necessary in cases 
in which there is an element of neurosis, cardise irritability, 
or mental depression, when the psychological element must 
be taken into consideration, 

In slight cases of dilatation and loss of tone, a complete 
holiday from work, with change of air to a bracing climate, 
will usually suffice. Mild cardine tonies may be given, 
and gentle exercise taken, the duration of which should 
be gradually increased day by day. At first, rest in the 
recumbent position for at least half an hour before meals 
should be insisted on. 

Severe Cases—In the treatment of advanced symptoms 
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due to dilatation of the heart, we have to deal at the same 
time with defective propulsive power on the part of the 
ventricle, and damming back of blood in the venous system 
—the former being the primary and principal diffieulty— 
and the indications are to relieve the ventricles of work and 
give them strength, and at the same time to deplete the 
venous engorgement, 

This last object must, indeed, be taken first. 

‘Venesection, the most effectual means of relieving the 
right side of the heart, is rarely applicable in acute dilata- 
tion. Tt is conceivable that under some pulmonary com- 
plications resulting from chill, the engorgement of the 
right ventricle and auricle might be such as to make blood- 
letting the less of two dangers; but, the initial fault being 
weakness of one or both ventricles, we cannot trust the 
heart to adjust itself to a rapid change of any kind, and 
the right ventricle may not be in a condition to take 
advantage of the relief afforded it. Usually, however, the 
yenous engorgement is developed slowly, and the indica- 
tions for venesection do not arise. 

The application of six or eight leeches over the liver is 
safer, and it will usually effect all that can be done by 
direct abstraction of blood. The indication for this local 
bleeding is enlargement of the liver, and, when this is 
considerable, it rarely fails to afford striking relief, Fre- 
quently, for example, the patient, who has previously 
been tortured by sleeplessness, will sleep at once and some- 
times for a night or two afterwards, ‘The reason for selecting 
the hepatic region for the application of the leeches is 
simply that pain and tenderness felt there are relicved; 
it is not supposed that blood is drawn from the liver, or 
that the same amount abstracted elsewhere would not be 
equally efficacious. The leeches should be followed by a 
hot fomentation, which, besides encouraging the bleeding, 
will bring blood to the surface, When the liver is not 
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enlarged, and especially if the right ventricle impulse and 
sounds are weak, there is no advantage to be gained by 
leeching. 

Concurrently with the application of leeches a purgative 
will be given, which will deplete the portal system at the 
same time that the leeching depletes the systemic veins. 
Afterwards this will be the principal means of keeping down 
the venous engorgement. In a large majority of cases, 
indeed, we have to depend entirely upon purgatives for this 
purpose, as abstraction of blood by any method is inadmis- 
sible. Itis not a matter of indifference what purgatives are 
employed. ‘The object of a purgative is not simply to carry 
off us much fluid as possible and so drain the tissues, This 
may be the case, perhaps, in ascites from cirrhosis of the 
liver; but in heart disease of any kind, and especially in 
dilatation, much more is to be gained by rectifying the 
balance of the circulation: the kidneys will then often 
resume their function and remove the excess of liquid. 

Purgatives, then, may be made to contribute to this; and 
before considering them further we must refer to the first 
object of treatment, the relief of the heart from work and 
the increase of its vigour. Of these we can be much more 
sure of the first than of the second; we can more easily and 
certainly diminish the resistance in the arterioles and 
capillaries than we can lend strength and efficiency to the 
action of the heart, and, without removing the obstruction 
in the peripheral circulation, it might only do harm to 
incite the heart—weakened as its structures are—to greater 
effort to overcome it, Mercurial purgatives have this effect 
of diminishing arterio-capillary resistance and of lowering 
arterial tension, and therefore of relieving the heart, ‘This 
is a fact of clinical experience and observation, and its 
explanation is a matter of secondary importance, but the 
hypothesis by which, as it seems to me, it is best explained, 
is that mercury influences the liver metabolism and promotes 
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the elimination of impurities which, when retained in the 
blood, give rise to resistance in the capillaries, But, 
whatever the explanation, the fact that the arterial tension 
is notably lowered by mercurial aperients is one which is 
confirmed by daily experience, It is remarkable how 
frequently the statement recurs in works on heart disease 
that other remedies often fail to act until a dose of calomel 
or other mercurial preparation has been given. 

Mereurial purgatives, then, have the double effect of 
depleting the portal system, which relieves the enlargement 
of the liver and the distension of the right side of the heart, 
and of diminishing the resistance in the peripheral cireula- 
tion, und so relieving the left ventricle of stress. Very 
commonly the best of testimony as to the beneficial character 
of the result is given by refreshing sleep. ‘The disadvantage, 
if such it bé, that less fluid is carried off than by hydragogue 
catharties is often compensated by an increased flow of 
urine; and elaterium, gamboge, puly. jalap. co., and the like, 
when repeated, give rise to great exhaustion. 

Calomel, then, or blue pill or grey powder, should be 
given in doses of from 1 to 5 grains, according to the 
urgeney of the case, with colocynth and hyoscyamus or 
rhubarb, followed by some mild saline. After one or more 
full doses at the outset, n moderate dose may be given 
every third or fourth night. The acid tartrate of potash 
will often co-operate beneficially, both by its action on the 
bowels and on the kidneys. 

‘The heart being relieved of work may be urged to more 
vigorous contraction by digitalis, strophanthus, spartein, 
squills, caffein, convallaria, apocyanum, the special heart 
tonics, with which strychnine may usually be combined with 
advantage. Ina case of extreme suffering, digitalis may 
be given with ammonia, ether, and mux vomica; in a more 
chronic stage, with iron, strychnine, and perhaps nitric or 
hydrochloric acid. Sometimes an effect can be obtained 
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by giving diuretin or caffein in « cachet, at the same time 
with digitalis in a mixture, when singly neither seems to 
be efficacious.» Squills, again, may be given with digitalis 
us in the well-known pill with mercury, or in some liquid 
combination, Next to digitalis stands strophanthus, which 
is a most valuable alternative when digitalis seems to 
produce sickness, as is sometimes the case, or when it fails 
to exercise a favourable influence on the heart. Sulphate 
of spartein I have seen to be of great service when digitalis 
and strophanthus appeared to haye exhausted their influence, 
Of convallaria I have little to say. Apocyanum has, in one 
or two cases, seemed to carry off dropsy in a remarkable 
way, but one patient died suddenly when apparently just 
well. 

It is not necessary to go into greater detail with regard 
to these remedies. ‘Throughout a case of the kind the 
modical man has to fight, so to speak, with both hands, and 
continuous watchfulness will be necessary to meet the 
vicissitudes which occur, and many changes in method 
may be required, while the same prineiples are held in 
view. 

‘The prognosis, as has been said, will be greatly influenced 
by the response to treatment. ‘This will be energetic, 
especially in the matter of purgatives, in proportion as the 
symptoms are urgent, and if no favourable effect is produced, 
the prospect of recovery is very poor. Very commonly 
improvement takes place up to a certain point, and then 
progress seems to come to an end, This is a trying stage 
both to the patient and to the medical man. Change of 
remedies and new combinations must be tried, both in 
regard of the aperient and of the tonic, not frequently and 
capriciously, but with careful study of the results and due 
allowance of time for obtaining them. Sometimes it does 
good to suspend all medicines for a few days and start 
afresh. When the edema of the legs is considerable, it may 
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be of the greatest service to drain the fluid from the 
The good result of removing an ascitic accumulation, 
should this be present, may be still more striking. Even 
a moderate amount of effusion in the pleural cavity, such 
as we should not think of dealing with under ordinary 
circumstances, should be aspirated. A straw may turn the 
bulance either way, and a very slight obstacle may prevent 
the heart from regaining control over the circulation, It 
is not always desirable to postpone the removal of fluid till 
the particular conjuncture described arrives; it may be an 
urgent necessity at a very early period. Usually, however, 
it is prudent to give remedies a chance before resorting to 
puncture or paracentesis. As regards the method of drainago 
to be employed, Southey’s tubes are, in my opinion, mueh 
the best, whether for oedema or ascites, but particularly 
in case of ascites, as the too rapid removal of the fluid 
is inadvisable, 

Dropsy,—It has been found that in Bright's disease with 
cedema and ascites the dropsical fluids are rich in chlorides. 
Normally, the proportion of chlorides in the blood and 
urine is a stable quantity, and any excess of chlorides 
ingested is eliminated in the urine. In Bright's disease 
there is usually deficient elimination of salts in the urine 
and an excess in the blood. It is argued, therefore, that 
when the kidneys are diseased, and there is defective 
elimination of salts, the accumulation of salts, more 
especially chlorides in the blood, favours the production 
of dropsy, Widal, indeed, claims that he can in certain 
cases of Bright's disease provoke or abolish dropsy at will, 
simply by the administration or withholding of sodium 
chloride in the diet, Though this is not altogether proved 
in the case of cardiac dropsy, it is adviswble, in view of these 
observations, to eliminate from the diet common salt and 
other chlorides, as far as possible. 

The feeding of the patient through the long course of 
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treatment will be a task of extreme difficulty. We have 
to contend with nansea and distaste for food amounting to 
disgust; sometimes the sufferer positively cannot swallow 
anything requiring mastication, The object to be held 
in view is to keep down the volume of the blood while 
maintaining its quality. A small amount of solid or semi- 
solid food should be taken about every three hours. When 
the patient is not too ill to take his meals at the aceustomed 
times it is a great encouragement to him to be allowed to 
do so, and he may then eat what he can of fish, fowl, tender 
meat, and milk puddings. When the appetite is small 
the regular meals may be supplemented by intermediate 
nourishment, such as a beaten-up egg, a little milk, or 
perhaps a small enp of beef-tea, or a little beef or chicken 
jelly, or meat extract. Soups and jellies have the dis- 
aivantage of containing little proteid andanuch liquid, 
and many extractives and salts, but they are stimulants 
to the flagging heart. Potted meat sandwiches are a great 
resource, and the pulp of raw beefsteak can be given in this 
form, disguised by cooked meat or concentrated gravy. A. 
German method of treatment is to feed patients suffering 
from cardiac dropsy entirely on raw ham. 

‘The amount of fluid must be restricted as far as possible, 
especially that taken with food. Stimulants are usnally 
necessary, but should be kept within limits known to 
and defined by the medical man, The patient is under 
a great temptation to resort to them for the relief of 
faintness, exhaustion, and nausea. Cream of tartar drink 
may be taken to quench thirst between meals, and in some 
cases a copious draught of hot water once or twice a day 
will run through the system rapidly and wash out the 
organs and tissues without augmenting permanently the 
yolume of the blood or adding to the dropsy. When this 
is tried it must be ascertained definitely that the amount 
of urine is correspondingly increased. 
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A question which arises in almost every severe case is 
whether the patient must be urged to remain in bed or 
allowed to get up. Bed is undoubtedly the best place for 
him at first, during what may be called the crisis of the 
attack, for many reasons; the rest and warmth protect the 
heart from the strain of exertion and changes of temperature. 
On the other hand, the dyspnwa is usually worse in the 
recumbent posture, even with the shoulders raised, and may 
be intolerable unless the legs are allowed to hang down; 
not unfrequently it is simply impossible for the patient to 
remain in bed. A suitable chair, therefore, is necessary, 
with support for the elbows, shoulders, and head, which 
can be taken advantage of in turn in the frequent 
changes of position to which the patient has recourse to 
ease his breathing or elude discomfort, and the quickness 
and ingenuity of the medical man or nurse in devising 
expedients may greatly alleviate his sufferings, A bed 
table or other form of support, upon which the patient may 
rest his arms or elbows and head when leaning forwards 
while sitting in his chair, will often be useful. A patient 
will frequently sleep better in this position than in any 
other, Perhaps the most common state of things is that 
the patient is up during the day, and tries to spend more 
or less of the night in bed. When he cannot at once 
bear to go to bed at night, he may undress and sit in his 
chair wrapped in blankets near the bed, when he will 
often, after a time, be able to lie down and sleep. 

Small doses of morphia may be given hypodermically 
to enable the patient to get a little sleep and relief from 
his sufferings. Little benefit can be oxpected at this stage 
from the administration of cardiac tonics which will have 
been freely given at an earlier period. The heart is past 
recovery, and all that ean be done is to treat symptoms 
as they arise and give temporary relief as for as is possible, 


CHAPTER XXI. 


STRUCTURAL CHANGE IN THE RIGHT 
VENTRICLE. 


PHYSIOLOGICAL DILATATION—HYPERTROPHY AND DITLATA- 
TION—DEGENERATION OF THE MUSCULAR WALLS. 


Ditatation and hypertrophy of the right ventricle are 
perhaps the most common of all the structural changes 
to which the heart is subject. Some primary dilatation 
accompanies all severe exertion, and when the exertion 
has been inordinate it may be considerable and persist for 
some time, but unless the muscular fibres have undergone 
degeneration from age or abuse of alcohol, or a sedentary 
life, or from recent febrile disease, or diphtheria, there is a 
wonderful power of recovery. If oyer-exertion is habitual 
the dilatation will be neutralized by hypertrophy. In all 
cases of valyular disease of the left ventricle or of lung 
disease, such as bronchitis, emphysema, ete. which give 
rise to obstruction in the pulmonary circulation, dilatation 
and hypertrophy of the right ventricle follow as a necessary 
physiological result, as has already been explained in » 
previous chapter. 

Dilatation and hypertrophy of the right ventricle are 
thus, for the most part, pathological in name only, and are 
really compensatory adjustments which neutralize more or 
less perfectly the effects of valvular or other disease of the 
left side of the heart, and when compensation is effectual 
become an indication of the degree of severity of the 
original disease. 
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Puysican Siexs anp Symproms. 


Hypertrophy or Dilatation of the right ventricle carries 
the apex of the heart to the left and increases the hori- 
zontal dimensions of the heart. The apex beat may be 
found at or beyond the vertical nipple line, not unfre- 
quently in the anterior or eyen mid-axillary line, when 
there is also enlargement of the left ventricle. The cha- 
tacter of the apex beat depends more on the left ventricle 
than the right, but with much dilatation of the right 
yentricle it is usually diffuse. The area of cardiac dulness 
will be increased, and, on percussion, it may be found that 
the area of dulness extends to the right or considerably 
beyond the right margin of the sternum and upwards to 
the second rib, in consequence of the dilatation of the 
right auricle, which usually coexists with the dilatation 
of the ventricle, which is evident from its pulsation in the 
epigastrium. 

‘The degree of hypertrophy is estimated by the force of 
the right ventricle impulse as communicated to the hand 
applied oyer the lower left costal cartilages and the 
epigastrium, and also by the degree of accentuation of the 
pulmonic second sound. It is the degree, of hypertrophy 
which is of vital importance, as on this depends the 
efficiency of compensation. 

The symptoms usually associated with the changes in 
the right ventricle just described are pulmonary congestion, 
yenous stasis, and dropsy, but these are not so much the 
effects of dilatation of the right ventricle as the final results 
of the original disease of the left ventricle or lungs, which 
the right ventricle has been unable to combat efficiently. 

It has seemed to me that our ideas of the effects of 
disease of the right ventricle haye been too much based 
upon a study of the symptoms which attend affections of 
this yentricle secondary to disease of the left ventricle or 
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its valves, which therefore are really attributable to the 
original disease. 

Undoubtedly the supervention of dilatation of the right 
ventricle and of reflux through the tricuspid orifice allows 
back pressure to be brought to bear upon the veins, but 
this only intensifies pre-existing effects and symptoms, and 
makes no change in their character. 

We are perhaps justified in assuming that the venous 
back pressure, to whieh insufficiency of the tricuspid valve 
will give rise, will in some degree produce the same results, 
whatever the state of the left side of the heart, and whether 
or not the tricuspid regurgitation has been caused by 
obstruction in the pulmonary circulation; but the condi- 
tions are fundamentally different, when the tricuspid reflux 
is primary. It is not impossible, for example, that a sound 
and strong left ventricle may come to the aid of the right 
yentricle, just as the right ventricle so constantly comes 
to the aid of the left, notwithstanding the great length of 
the systemic as compared with the pulmonic circuit and 
the weak blood pressure in the systemic veins. ‘The pressure 
which will cause the blood to spurt for two or three feet 
in venesection might carry a current through the capillaries 
of the lungs aided by the respiratory movements and the 
yalves of the pulmonary artery. 

Tt has, moreover, seemed to me that weakness of the 
right ventricle—the left ventricle being in a nomnal con- 
dition—has in some cases given rise to symptoms due 
rather to inadequate supply of blood to the left side of the 
heart than to damming back of blood in the veins, I have, 
for example, met with several instances of primary tricuspid 
regurgitation, either as a constant condition or coming on 
under yery slight provocation. When any effect of this 
has been traceable it has not been breathlessness on 
exertion, but tendency to syneope. Perhaps this is what 
we ought to expect, since the occurrence of tricuspid 
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regurgitation in the breathlessness of violent exertion has 
been regarded as a safety-valve action, by lowering the 
pressure in the pulmonic circulation. A difference of 
symptoms ought to attend mitral and tricuspid insufii- 
ciency, one giving rise to turgescence and high pressure 
in the pulmonary circulation, the other to deficient supply 
of blood and low pressure. If mitral disease produces 
pulmonary symptoms, tricuspid disease may well produce 
systemic symptoms. 

In a few cases which have come under my notiee, in 
which the right ventricle has appeared to be predominantly 
or almost exclusively affected by asthenia or degenera- 
tion, the effects have been similar to those of tricuspid 
regurgitation. 

A master in a public school, who had been accustomed 
to vigorous exercise, received a severe blow on the chest. 
He had for some time great pain in the cardiac region, 
and when he walked he soon felt faint. When I saw him 
some time after the injury he had had slight but distinct 
syneopal attacks. On examination, no valvular disease 
was present, and the heart was of normal size. ‘There was 
fa fair apex push in the normal situation, and the left 
ventricle first sound and the aortic second sound were 
normal in character. No right ventricle impulse, how- 
ever, could be detected, and its first sound and the pulmonic 
second sound were very weak. 

What had happened exactly cannot be stated, but from 
the contrast between the action and sounds of the two sides of 
the heart, it seemed as if the right ventricle had been in some 
way injured, and that its contractile energy was impaired, 

The patient regained the power of taking exercise, and 
with this the sounds of the right ventricle became normal. 

A patient, aged 72, who had never had a day's illness 
in his life, consulted me in 1879, complaining of failing 


vigour, giddiness on running to catch a ‘bus, tendeney to 
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fall asleep in the day. He was constipated; the pulse, 
which was not more than 60, was sometimes tense, some- 
times soft. The heart sounds generally were weak, the 
aortic second accentuated. In April, 1881, symptoms, 
which had previously been relieved, returned, and it was 
now found that over all parts of the right ventricle, and 
even over the pulmonic area, there was absolute silence. 
No impulse or apex beat could be detected, but at the apex 
the sounds were normal; the aortic second sound was 
accentuated. The pulse was 72, a little irregular, but fair 
in force and length. A month later he was much better. 
The pulse was 60, fair in strength and length; the left 
ventricle sounds were good, the right ventricle sounds 
faintly audible. From this time neither the right ventricle 
first, nor the pulmonic second sound were ever at any time 
andible. The pulse varied considerably both in frequency 
and in tension, but it was usually well sustained, indicating 
considerable vigour of the left ventricle, and the left 
ventricle sounds were good. He had from time to time 
severe fainting attacks, which sometimes threatened to 
prove fatal. He was always worse when the bowels were 
not kept freely open. In June, 1883, the pulse is described 
as large, full, and tense; the aortic second sound was 
accentuated at the apex and in the right second space ; 
there were no right ventricle sounds whatever. Towards 
the end of 1884, when not under my care, the bowels were 
allowed to get confined, and he fell into a condition of 
torpor, with incontinence of urine and fees, He recovered 
from this condition after free purgation, and was again able 
to go about, though his mental faculties were impaired 
and he was childish; but in November, 1885, thrombosis 
of the left middle cerebral artery took place, giving rise to 
hemiplegia and aphasia, of which he died. 

The entire absence of right ventricle sounds in this 
ease was very remarkable, and I cannot doubt that there 
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wasa very feeble action of this ventricle. As it seemed to me 
impossible that the pulmonary circulation could be main- 
tained without its aid, I formed a very unfavourable 
prognosis ; and when this was belied I watched the ease 
with extreme care, first to make sure that my observation 
was not at fault, and next in order that [ might arrive at 
some comprehension of the problem presented by the facts. 
The conclusion appeared to be unavoidable that the left 
ventricle was carrying on the circulation through the 
lungs; it was throughout capable of maintaining high 
tension in the arteries. The amount of blood passing 
through the pulmonary vessels under these conditions and 
reaching the left auricle would be easily influenced, and 
would vary greatly, and the fluctuating supply of blood to 
the left ventricle would account for the varying character 
of the pulse. 

One of the most serious effects of weakness of the right 
yentricle is met with in disease of the mitral valve. When 
the mitral valve is incompetent, or from thickening and 
shrinking of the curtains and tendinous cords becomes 
stenosed, the right ventricle is for a time the rampart by 
which the reflux of blood is arrested, or increased pressure 
in the left auricle is maintained to promote a more rapid 
flow through the narrowed orifice, When we hear an apex 
murmur telling of mitral regurgitation or stenosis, the 
murmur itself gives no trustworthy information as to the 
severity of the lesion. We gather this mainly from the 
effects upon the right ventricle. The first of these is 
accentuation of the pulmonic second sound, indicating 
increased pressure in the pulmonary cirenlation, and fol- 
lowing on this hypertrophy of the right ventricle, by means 
of which the obstruction to the passage of blood through 
the lungs is overcome. It is by the angmented strength 
of the right ventricle that the mitral leakage or obstrnetion 
is neutralized and a working equilibrium established, The 
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greater the regurgitation or stenosis the greater the amount 
of hypertrophy required to compensate for it, The change 
in the right ventricle thus becomes, together with the 
accompanying changes in the left ventricle, a measure of 
the regurgitation or stenosis. 

When, therefore, we detect a mitral murmur, we at once 
examine the right ventricle in order to gather from its con- 
dition information as to the amount of reflux or obstruction 
which is not yielded by the murmur itself, This is specially 
the case when symptoms of failing compensation have set 
in, But if the right ventricle is in a state of degeneration 
or great weakness, as may be the case in lesions established 
late in life, these indications fail us altogether. The 
absence of dilatation and hypertrophy, instead of denoting 
comparatively slight regurgitation or stenosis, shows that 
the right ventricle is incapable of coping with it. There is 
no right ventricle impulse, and the pulmonic second sound 
instead of being accentuated is weak, while dropsy and other 
evidences of serious stasis and back pressure in the venous 
system are prematurely developed for lack of hypertrophy 
or compensatory effort on the part of the right ventricle. 

Under these circumstances the prognosis is extremely 
graye. The right ventricle is unable to come to the aid of 
the left, the mechanism of compensation makes default, 
and the back pressure bears at once upon the venous 
system. The fulcrum for some of our most efficacious 
therapeutic measures is missing. We dare not open a vein 
however great the respiratory embarrassment and cyanosis ; 
the effect of leeching over the liver is less certainly good, 
und a dose of calomel is not well borne. Recovery is rare, 
and twice it has Happened in my experience that during 
apparent convalescence, when an unfavourable prognosis 
soemed to have been belied, the patient has died suddenly 
when beginning to walk about, and the right ventricle has 
been found degenerated ut the autopsy. 
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Similar conditions result from time to time from adhesion 
of the pericardium. ‘The right ventricle suffers proportion- 
ately more than the left from pericarditis, as its walls are 
relatively very thin, and when the muscle is damaged by 
myocarditis the ventricle readily dilates. Again, the right 
ventricle is much more hampered by adhesion of the peri- 
cardium than the loft, partly because its superficial area is 
relatively large, but chiefly because of the thinness of its 
walls; and when the adhesions are general, and especially 
if there is also adherence of the pericardium to the chest 
wall and diaphragm, efficient contraction of this ventricle 
must be impossible. Cases are not uncommon in whieh 
there is valvular disease, mitral or aortic, but from the size 
of the heart, the position and character of the apex beat 
and impulse, the persistenee of sounds in spite of the 
murmurs, there are grounds for concluding that the valyular 
lesion is not very severe. There is, however, a premature 
development of symptoms. Under such circumstances, we 
may often confidently infer adhesion of the pericardium 
when it cannot be demoristrated with any certainty by 
physical signs. This has already been discussed in the 
chapter on adherent pericardium, 

Tho right ventricle is undoubtedly sometimes the cause 
of sudden death, and when the heart is embarrassed or 
stopped by pressure upwards of the diaphragm by a dis- 
tended stomach or eolon, it must be on the right ventriele 
that the pressure takes effect. This part of the heart rests 
upon the diaphragm, and will be directly compressed when 
it is pushed up. Probably it is the diastole which is 
mostly interfered with, and it would seem that the proper 
expansion and filling of the ventricle must be impossible 
when the pressure upon it is such that the heart is carried 
up bodily by the diaphragm, especially when the ventricle 
is dilated and over-distended. A melancholy illustration 
of this occurred in my experience in the case of an emment 
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artist, He was snffering from mitral stenosis and regurgi- 
tation, and had overthrown the compensation established by 
hypertrophy of the right ventricle by serious imprudence in 
the form of over-exertion and exposure undertaken to remedy 
the effects of overwork. There was an extreme degree of dis- 
tension of the right side of the heart, with tricuspid regur- 
gitation, and he suffered from sleeplessness and dyspncea, 
so that his misery was insupportable, and life was despaired 
of. The application of leeches over the liver, which was 
enormously swollen, and the administration of calomel, at 
onee gave him sleep, and by « repetition of the leeches and 
regular employment of mercurial aperients, with the usual 
heart tonies, he so far recoyered as to be able to leave his 
room, and his convalescence seemed to be assured, 

One morning, after a hearty breakfast in bed, the nurse 
was about to wash his face and hands as usual, but he 
impatiently bade her give him the basin, and stand aside. 
He sat up in bed with the basin between his knees, and 
when the time came for washing his face, bent forwards over 
it. The pressure upwards of a full stomach caused by this 
movement brought the weak right ventricle to a standstill, 
and the patient fell back dead. 

One cannot help being reminded, in relating this ineident, 
of the rough and ready, but effectual, way in which a man 
is brought to who faints after the severe exertion of a 
boat race. He is seated on the ground, and his body is 
bent forcibly forwards, so that his head almost comes to the 
ground between his knees, or, if he has fallen forwards over 
his oar, it is done while he is in the boat. The modus 
operandi of the remedy is pressure on the distended right 
heart, and, when emetics are resorted to in bronchitis, which 
has gone on to the production of cyanosis, the good effect is 
due, not only to the emptying of the bronchial tubes, but 
to unloading of the right auricle and ventricle by compres- 
sion in the act of vomiting. 
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DISEASE OF THE CORONARY ARTERIES. 


ATHEROMA OR SCLEROSIS—ENDARTERITIS —THROMBOSIS— 
EMBOLISM—ANEURYSM. 


Diskase of the coronary arteries is very common, and is of 
the first importance, inasmuch as they constitute the sole 
blood supply to the heart, and obstruction to the flow of 
blood through them from disease of their walls may be a 
cause of sudden death, or give rise to degenerative change 
in the cardiac musele which eventually occasions heart 
failure. 

Atheroma or sclerosis is the commonest affection of the 
The terms “ atheroma” and “sclerosis” 
are employed indiscriminately to denote the same affection, 
though, strictly speaking, atheroma etymologically means 
“a gruel-like condition,” and sclerosis “a hardening.” 

Probably this confusing nomenclature has originated 
from the presence in the aorta of patches of softening and 
ulceration, whereas arteries when affected are hard, firm, 
and inelastic to the touch. Hence the term “ atheroma” 
is commonly employed to denote degenerative changes in 
the aorta, and “sclerosis” similar changes in the smaller 
arteries. Pathologically, however, and to a great extent 
etiologically, the conditions are identical. 

The general question of atheroma is discussed in a Iuter 
chapter. For the present we are chiefly concerned with 
the effect on the heart of degenerative changes in the 
coronary vessels, 


coronary arteri 
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Morbid Anatomy.—The coronary arteries are thickened, 
inelastic, and hard. Their Immen may be partially 
obstructed by small whitish, opaque projections, so that on 
section they have the appearance of a signet ring, with the 
signet turned inwards, or the Inmen may be almost 
occluded by a uniform thickening which involves the whole 





Fia. 194.—8e0T!0N OP CORONARY ARTERY EHOWING ADVANCED SOLROOSIS. A, 
QREATLY THICKENED INTIMA; B, INTERNAL RLASTIO LAMINA; C, MUSCULAR 
COAT; D, ADVENTITIA. A X THE MUSCULAR COAT IS ALMOST DESTROYED, 
AND PATCHES OF CALCIFIOATION ARE SEEN IN THE DEGENERATED ‘TISSUE 
BENEATH. 


cireumference. On microscopic examination of a section 
through one of these projections, it is seen to consist of a 
swelling immediately beneath the endothelium, which is 
pushed inwards; externally it is usually limited by the 
internal elastic lamina, The muscular coat beyond this 
may be atrophied from pressure, or may in advanced disease 
be involved in the degenerative process and to a great 
Y 
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extent destroyed. The swelling is seen to consist of 
amorphous non-staining débris,in which may be distin- 
guished strands of hyaline degenerated tissue, and small 
atrophic nuclei of cells which vary greatly in number in 
different stages of the disease. (VideFig. 194.) Frequently 
ecaleareous patches are present from deposit of lime salts 
in the degenerated tissue. 

The condition would seem to suggest necrosis of the 
subendothelial tissue either from toxic influences or from 
imperfect nutrition, followed by swelling of the necrotic 
tissue and a futile attempt at repair, the latter being 
evidenced by the presence of the cellular infiltration, which 
appears to consist of atrophic connective tissue cells. 

Huchard regards endarteritis obliterans of the vasa 
vasorum, which may be due to a variety of causes, as the 
most important etiological factor in this primary necrosis. 
Some consider that proliferation of connective tissue cells 
beneath the endothelium is the first stage in the process, 
oceurring as a result of irritation due to intermittent strain, 
or to some toxic substance, and that necrosis of this newly 
formed tissue follows. Be this as it may, the important 
point is, that narrowing of the lumen of the coronary 
arteries and its branches results, and consequently obstruc- 
tion to the flow of blood through them; moreoyer, even in 
the absence of pronounced obstruction, the rigidity and loss 
of elasticity in the vessels and the presence of caleareons 
plates in their walls seriously impair the circulation in 
the heart. Hence may result sudden death, angina pectoris, 
and yarious degenerative changes in the heart musele 
described in the following chapters. 

Endarteritis obliterans of syphilitic origin, or possibly 
due to other toxins, may affect the coronary arteries, 

In this affection there is active proliferation of the cells 
of the endothelium which is not followed by degenera- 
tive changes, so that there is uniform thickening of the 
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yessel with narrowing of its lumen, and actual obliteration 
may ensue in some of the smaller branches of the coronary 
artery, It is frequently accompanied by periarteritis or 
thickening of the adventitia, 

Thrombosis,—This usually occurs in association with 
sclerosis of the coronary arteries, the diseased condition of 
the vessel wall and the narrowing of its lumen contributing 
to the result. Obstruction at the mouth of the coronary 
artery from atheroma of the aorta involving its orifice, or 
from a thrombus attached to a diseased aortic valve, may 
also be a contributory factor. Slowing of the blood stream 
in a failing heart is also an important cause. 

Infarction.—There are anastomoses between the main 
trunks of the coronary arteries, but there are no anasto- 
moses between the smaller branches after they have entered 
the myocardium. The intramuscular branches are there- 
fore “terminal arteries” in Cohnheim’s sense of the word, 
and infarction results when they are occluded by thrombosis 
or embolism, 

Infarets of the heart are not typically wedge-shaped, as 
in the kidney or lung, but are somewhat irregular in 
outline, those I haye seen being oblong, tapering at the 
distal end. They are usually anwmic, of a pale yellowish 
colour, sometimes surrounded by a zone of hyperemia. 
Microscopically they show coagulation necrosis of the 
portion of muscle cut off from its blood supply. They 
may break down and give rise to an aneurism or to rupture 
of the heart, or they may be gradually absorbed and 
replaced by fibrous tissue. 

Thrombosis of one of the main trunks of the coronary 
artery may be a cause of rapid death. Cases are, however, 
on record which show that thrombosis of a large branch 
may oecur without causing death. This may be explained 
by the fact that there are anastomoses between the main 
branches of the coronary arteries, and if the thrombosis is 
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gradual in onset, sufficient time may elapse for efficient 
collateral circulation to be established. Much will, of course, 
depend on the size of the thrombus and its situation, and 
whether or not it blocks the mouth of an anastomosing 
branch. 

There are no characteristic physical signs or symptoms 
hy which thrombosis of the coronary vessels can be 
diagnosed. 

It is probably of much commoner occurrence than is 
generally supposed, and it is possible that it may cause 
attacks of angina pectoris or precordial pain, and be 
responsible for a certain proportion of cases of sudden 
death which are put down to other causes, such as fatty 
degeneration of the heart, etc. A systematic investigation 
of the coronary arteries throughout their course is not 
commonly made at post-mortem examinations, and my 
attention was drawn to the subject in investigating a case 
of Bright's disease in which the heart was enormously 
hypertrophied, where I found two infarcts in the wall of 
the left ventricle, with extensive thrombosis of two branches 
of the left coronary artery, The thrombosis was not evident 
till I laid open the walls of the vessel throughout their 
course iit searching for an explanation of the infarcts. The 
patient died from urmmia, and not from the coronary 
thrombosis, which from the microscopic appearances of the 
infarcts had apparently taken place some little time 
before. 

Embolism—This is far less common, according to Welch,* 
than thrombosis. It may occur in pernicious endocarditis 
from detachment of a fragment of an affected yalye, or 
possibly in atheromatous degeneration of the aorta, from 
detachment of a portion of a thrombus adherent to the 
diseased surface. Embolism of the coronary arteries gives 
rise to results similar to those of thrombosis described 

* Allbutt's “ System of Medicine,” vol. vi. p. 281, 
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above, namely, sudden death or infarction, according as a 
main branch or an intramuscular branch is affected ; but 
whereas death due to thrombosis may be preceded by pre- 
monitory symptoms from the more gradual nature of the 
onset of thrombosis, death due to embolism must, when it 
occurs, be absolutely sudden. 

Aneurysm of the coronary arteries is rare. It may 
result from local weakening of the vessel by atheroma or 
syphilitic disease, or from acute softening of the arterial 
wall due to lodgment of soptic emboli on its inner aspect 
in pernicious endocarditis. 

Huchard* gives an account of eleven cases which he has 
collected from international literature. In all except two 
the aneurysms were associated with atheromatous degenera- 
tion of the coronary vessels. In the remaining two the 
patients were young, 21 and 22; the ancurysms were 
multiple; pyrexia was present in one case of obscure origin, 
in the other the patient had suffered from malarial fever. 
In nine of the cases sudden death occurred from rupture of 
the coronary aneurysm. 

In the St. Mary's Hospital Museum is a specimen with 
thirteen small aneurysms of the coronary artery of embolic 
origin, from a case of pernicious endocarditis in a girl aged 
ten. 

There are no symptoms or physical signs by which 
aneurysm of the coronary arteries can be diagnosed during 
life. ‘Chey must, however, necessarily impair the circulation 
in the heart, and most commonly they rupture and cause 
sudden death, 


* “Mal, du Cour," vol. i. pp, 282 ef veg. 





CHAPTER XXII 


AFFECTIONS OF THE MYOCARDIUM. 


ACUTE MYOCARDITIS—FIBROID CHANGE—ETIOLOGY AND 
MORBID ANATOMY—SYPHILITIC AFFECTIONS OF THE 
MYOGARDIUM—PHYSIOAL SIGNS AND SYMPTOMS OF 
FIBROSIS — DIAGNOSIS — PROGNOSIS—TREATMENT. 


Acute interstitial myocarditis occurs most commonly in 
association with pericarditis or endocarditis. It is not 
simply due to direct extension of the inflammatory process 
from the pericardium or endocardium along the connective 
tissue network to the subjacent muscular substance, but, 
as Poynton* has shown, in rheumatic pericarditis and 
endocarditis there is usually a general “carditis,” a term 
suggested by the late Dr. Sturges, and implying inflam- 
mation of the heart throughout its substance. 

Morbid Anatomy.—The inflammatory changes are usually 
best marked in cases of subacute pericarditis that prove 
fatal. On microscopic examination, the nuclei in the inter- 
stitial tissue are seen to be increased in number owing to 
exudation of leucocytes between the muscle fibres and pro- 
liferation of the connective tissue cells. In pernicious 
endocarditis large masses of micrococci, surrounded by an 
inflammatory zone of polynuclear leucocytes, may some- 
times be seen in the substance of the heart wall as shown 
in the illustration (Fig. 20), where the muscle fibres in 
the neighbourhood are destroyed and broken up. ‘The 


* Med, Ohi. Trans, May, 1899. 
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muscular fibres are affected in varying degree, those near 
the surface, as a rule, more than those in the deeper layers, 
Of some, nothing will remain but a mass of granular 
material; others haye lost their striation, and are swollen 
and opaque; others are in a state of clondy swelling, and 
some may appear to be little altered, The changes will 
be more marked and general in proportion to the duration 
and severity of the inflammation. 





116, 20.—SKOTION OF MEANT MUSCLE FKOM A CASE OF PERNICIOUS ENDO 

©" QRMDITIS, SHOWING ACUTE INTEKSTITIAL MYOCANDETIS. — MASSES OF 
DUGKO-OUGANISMS ARE SEEN AT Ay 4) 4, AND THERE 18 WIDESPREAD 
INPILERATION OF POLYNUCLEAR LEUCOCYTES WIT DESTEUOTION oF 
MUSCLE PUBIUS. 


Physical Signs —In the early stages, acute myocarditis 
gives rise to no definite physical signs or symptoms by 
which its existence can be diagnosed with any degree of 
certainty. When present, the physical signs will be those 
indicative of progressive cardiac dilatation or asthenia, or 
of both combined. The signs of cardiac dilatation will be, 
increase in the area of cardiac dulness with displacement of 
the apex beat downwards and outwards, and weakening of 


—— 
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the first sound, the impulse becoming, at the same time, 
diffuse and tapping in character. The signs of cardiac 
asthenia will be feebleness or loss of the apex beat, with 
weak and short heart sounds, and a frequent, short, and 
easily compressible pulse. When acute myocarditis occurs 
in association with pericarditis of rheumatic origin, the 
cardiac dilatation is rapid and considerable, and signs of 
cardiac weakness and embarrassment appear early in the 
course of the disease. 

Prognosis. —'The prognosis depends on the extent to which 
the cardiac muscle is affected by the inflammatory process. 
Myocarditis is, however, almost invariably associated with 
pericarditis or endocarditis, affecting the prognosis in these 
affections very materially. This has already been referred 
to in the chapter on pericarditis, where the prognosis of 
the combined affections is fully discussed. After the acute 
attack has subsided, the muscle fibres which haye been 
destroyed are replaced by fibrous tissue, which leads to 
serious weakening of the heart wall, Consequently, the 
heart will be liable to break down under any unusual 
exertion, and the various symptoms associated with fibroid 
changes in the heart walls may set in at « later period. 

Treatment.—There is no special treatment beyond that 
for the pericarditis and rheumatism usually associated 
with it. 

Cloudy Swelling.—Under the head of myocardial im- 
flammation are included the changes in the cardiac muscle, 
known as “cloudy swelling,” or albuminoid degeneration, 
which occur in certain diseases attended by high and pro- 
longed fever, such as septicemia, pneumonia, enteric fever, 
scarlet fever, rheumatism, ete. Cloudy swelling is not 
confined to the heart, but is found at the same time in the 
liver, kidney, and spleen, and appears to be due, mainly, 
if not entirely, to toxins evolved by the micro-organisms 
which are responsible for the disease. The changes differ 
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from those found in acute interstitial myocarditis just 
deseribed, inasmuch as they are mainly confined to the 
muscular fibres. 

Morbid Anatomy—The interstitial tissue is not as a 
rule affected, though some cellular exudation may be 
present, the changes being chiefly manifest in the 
muscle fibres. These are swollen, their striation is indis- 
tinguishable, and they are rendered opaque by the fine 
granules which pervade their substance and obscure their 
nuclei, The granules are composed of an albuminoid 
material, soluble in acetic acid, after treatment with which 
the muscular fibres seem to almost regain their normal 
appearance, ‘The condition of cloudy swelling is frequently 
followed by fatty degeneration of the muscle fibres, if the 
feyer is prolonged or the toxmmia is severe. 

Physical Signs and Symptoms.—The physical signs and 
symptoms are those of progressive cardiac asthenia. The 
first sound of the heart becomes gradually weaker and 
shorter, and the apex beat more and more feeble till it is 
scarcely perceptible, There is seldom any marked dilata- 
tion of the ventricles in the earlier stages, as is the case 
in the interstitial myocarditis of rheumatism, The pulse 
is increased in frequency, easily compressible, and often 
markedly dichrotic. 

Prognosis.—The prognosis is that of the disease to which 
the cardiac condition is secondary. 

Treatment.—Stimulants such as brandy or ether may be 
necessary, together with strychnine, which is usually more 
effective when given hypodermically. Sometimes digitalis 
in small doses is of benefit during convalescence, but it 
should not be given while fever is present, as the damaged 
muscle fibres are not in a condition to profit by increase of 
tone, and the increase of peripheral resistance would entail 
more work on the heart. 
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Fisrow Cuance iy tHe Heart WALLS. 


‘Two main yarieties of fibroid change in the heart wall 
may be distinguished — 

(1) A substitution of fibrous tissue for muscle fibres 
which have been damaged or destroyed by disease. 

(2) A patchy or diffuse fibrosis of the heart associated 
with marked degenerative changes in the coronary yessels. 
‘The question as to whether this fibroid change is a direct 
result of disease of the coronary vessels, or whethor it is the 
result of a chronic interstitial inflammation, or whether 
some of these cases should be classified in Group L, will 
be disenssed later. 

Etiology.—1. In the process of repair, cicatricial fibrous 
tissue may take the place of musele fibres destroyed by 
acute myocarditis due to some acute bacterial infection, 
by gummata, or by acute softening the result of embolism 
or thrombosis of branches of the coronary arteries. 

Huchard * gives a remarkable illustration of areas of 
dense fibrosis in the heart wall, produced experimentally by 
Mollard,t by repeated inoculations of diphtheria toxin, 
the fibrous tissue having been formed in the process 
of repair to replace the muscle fibres which huye been 
destroyed by the toxin. his important experimental 
evidence shows that acute toxemias may be responsible, if 
the patient recovers, for areas of dense patchy fibrosis, which 
later on may give rise to apparently unaccountable symptoms 
of myocardial weakness. In a very extreme case of fibrosis 
of the heart, which I mounted for the St. Mary’s Hospital 
Museum, and which is figured in the text (Fig. 21), about 
two-thirds of the heart wall consists of dense fibrous tissue, 
The endocardium was also of a dense white opaque colour, 


* “Maladios du Covur,” vol. i. p. 214. 
+t “Sclerose du Myocarde,” Ann. de I'Inslitul Pasteur, 1807. 
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and the mitral yalve were thickened and rigid, though there 





vig. 2L—UKART SHOWING AX 
OF THE WALLS AN 


THEME DEGINE OF FIBROSIS 
ENDOCAKDIUM, 






was no actual loss of substance. The coronary arteries were 
patent, and not rigid or thickened, ‘The heart was dilated, 
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but not hypertrophied. Microscopically, the white opaque 
tissue, of which the bulk of the heart wall consists, was seen 
to consist of very dense old fibrous tissue, in which here and 
there were seen muscular fibres isolated from their fellows, 
some in a fair state of preservation, The vessels were not 
obliterated or markedly narrowed. The condition suggests 
that this cicatricial fibrous tissue has replaced muscular 
fibres destroyed at one time by a severe toxemia, possibly 
the result of acute endocarditis, with accompanying myocar- 
ditis, The heart was obtained from a woman aged 61, who 
was brought in dead to St. Mary’s Hospital, haying suc- 
cumbed to a sudden syneopal attack, Unfortunately, 
therefore, no history could be obtained, 

2. Weigert drew attention to what he considers an im- 
portant cause of fibroid changes in the heart wall, namely, 
sclerosis of the coronary urteries, He states that when the 
cardiac circulation is slowly interfered with by sclerosis of 
the coronary arteries, atrophy of the muscle fibres takes 
place without destruction of connective tissue, and that 
the shrunken and atrophied fibres are gradually replaced 
by fibrous tissue, 

Huchard* also considers that obliterative lesions or 
endarteritis of the coronary arteries are the most common 
cause of patchy fibrosis, or, as he terms it, of “sclérose 
dystrophique.” He holds that the fibrosis is the result of 
a primary degenerative change in the muscle fibres due to 
their deprivation of nutriment, and that this necrosis of 
the muscle fibres sets up an irritative proliferation in their 
neighbourhood, with resulting formation of fibrous tissue. 
He gives illustrationst of patchy fibrosis in the heart 
wall with obliterated vessels in their neighbourhood, and 
states that “there is never well-marked sclerosis without 
accompanying endarteritis.” } 

* “Maludica da Cour,” vol i. + Ibid, pp. 215, 240, 241, 
$ Ibid, p. 242. 
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He considers that a diagnosis can be made between chronic 
myocarditis and what he terms “sclérose dystrophique.” In 
both affections symptoms of myocardial weakness will be 
a prominent feature, namely, dyspnoea on exertion, feeble- 
ness of the apex beat and the first sound, enlargement of the 
area of cardiac dulness, and perhaps congestion uf the bases 
of the lungs from dilatation and back working. Certain 
symptoms, however, will be peculiar to “sclérose dystro- 
phique,” for inasmuch as it is due to sclerosis of the cardine 
vessels, there will be evidence of vascular degeneration else- 
where, or of high arterial tension, which is usually associated 
with it, namely, thickening of the radials, dilatation of the 
aorta, tortuous degenerated brachials, and possibly cerebral 
hemorrhage may occur. 

Tn addition, there may be angina pectoris from the 
narrowing of the coronary arteries. 

Lindsay Steven," in a paper on the subject, gives a 
series of twenty-one cases of cardiac fibrosis, which bear 
out Weigert’s observations, and in a later communication,t 
discussing the difficult question as to why obstruction 
to the coronary circulation should in some cases give rise to 
fatty degeneration and in others to fibrosis, eomes to the 
following conclusion :— 

“Tn cases where the main coronary artery is slowly 
obstructed, and at last completely occluded at its origin, 
generalized fatty degeneration is likely to occur, and the 
cause is similar to that. in profound anemia, namely, 
deterioration in the supply of blood to the whole organ, 

“When smaller branches are slowly obstructed but the 
main branches remain patent, slight fatty degeneration 
may result with localized fibrosis.” 

He bases his conclusions on a study of twenty-one cases, 
in nine of which fatty degeneration was present as well as 
fibrosis. In nearly all his cases the heart was hypertrophied, 

* Journal of Path. and Bact., 1804, + Dancet, 1387, vol. ii. 
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nd in nine there was chronic interstitial nephritis and in 
seven atheroma of the aorta. 

It is easy to conceive, and we have ample evidence that 
selerosis of the coronary arteries may give rise to fatty 
degeneration and atrophy of the muscle fibres by interference 
with their nutrition, but it is diffieult to understand how it 
can give rise to fibrosis, though the two conditions are 
undoubtedly very frequently associated. Huchard considers 
that the narrowing of the coronary arteries causes death of 
the musele fibres supplied by its terminal branches, and 
that this necrobiosis sets up an irritative inflammation in 
the adjoining areas. 

Some authors consider that fibroid change in the heart 
is the result of chronic inflammation. Bristowe applied 
the term “cirrhosis” of the heart to this condition, and 
Friedreich and Lancereaux speak of chronic interstitial 
myocarditis as responsible for cardiac fibrosis, 

Gibson * includes under the head of chronic myocarditis 
all conditions in which there is general or local increase of 
fibrous tissue in the myocardium. Among the eanses he 
ineludes— 

(1) Factors modifying the condition of the blood, ag. 
lithwmia, glycemia, and faulty conditions of the blood 
arising from defective metabolism. 

(2) Infective diseases such as enterie fever, also 
syphilis. 

(3) All changes in the coronary arteries, whether affecting 
their walls or lumen, 

Hnuchard considers that a true chronic interstitial 
myocarditis is rare, if, indeed, it occurs, as he holds that 
destruction of muscle fibres precedes fibrosis, and that this 
is most commonly dependent on sclerosis of the coronary 
vessels, 

In examining hypertrophied hearts ftom cases of 

* “ Diseases of the Heart and Aorta,” p, 681, 
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Bright’s disease, in which there was slight diffase interstitial 
change or fibrosis, I haye found that the most marked 
change was in the muscle fibres, namely, swelling, absence 
of staining, and breaking up of the nuclei (karyorhexis), as 
in Fig. 22, at the poles of which in the muscle fibres were 
granules of brown pigment, similar to those seen in brown 
atrophy of the heart, In these cases death had occurred 
from cerebral hemorrhage, and not from heart failure. 

Tn other cases of hypertrophied hearts associated with 





Vig, 22.—SECTION OF MUSCLE FROM UYPRETHOPHIED HEART, sHOWIXxG 
SWELLING, LOSS OF STAINING REACTION, AND BREAKING UF OF NUCLEI, 
WITH DEPOSIT OF GRANULES OF BHOWN FIGMENT AT THEIK POLES. 


high arterial tension and general arteriosclerosis, not attri- 
butable to Bright’s disease, in which death occurred from 
heart failure, I haye found similar changes in the muscle 
fibres, with areas of patchy fibrosis, as seen in Fig. 23, 
These would come under Huchard’s category of “selérose 
dystrophique,” as they were associated with atheroma of 
the coronary arteries and general arterio-sclerosis. 

Possibly, in some cases of cardiac fibrosis associated with 
atheroma of the coronary arteries, destruction of muscle 


— 
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fibres and substitution of fibrous tissue for them occurs at 
an earlier date than the degenerative changes in the 
vessels, as a result of some acute toxemia. Later on the 
vessels are affected, and sclerosis of the coronary arteries 
takes place, which would tend to cause fatty degeneration 
in muscle fibres previously undamaged, and thus explain 
the presence of fibrosis and fatty degeneration side by 





FIG. 28,—SEOTION OP HEART WALL, SHOWING ARBA OP FIBROSIS ASSOCIATED 
WITH APHEROMA OP THLE CORONARY ATTERIES. 


side in the same heart, as drawn attention to by Lindsay 
Steven. 

It is probable that syphilis is an etiological factor in a 
certain proportion of cases, fibrosis resulting either from 
cicatrization of gummata, or possibly occurring in association 
with endarteritis and periarteritis of the coronary vessels. 

The illustration (Fig. 24) is a striking instance of 
fibrosis associated with extreme narrowing of the smaller 


ad 
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branches of the coronury arteries, the Iumen of which was 
almost obliterated. The specimen came from a woman 
aged 37, who died suddenly, The heart was hypertrophied, 
and the aorta was atheromatous, but there was no kidney 
disease, The age of the patient and the condition of the 
vessels, which is that of endarteritis obliterans, strongly 
suggest syphilis as the cause. 

Syphilitie affections of the heart wall are not very 





‘FIG, W.— SUCTION OF HALT WALL, SHOWING FIKROSIS ASSOOLATED WLI 
ENDARTERITIS ORLITERANS PROBADLY OP SYPHILITIO ONIOLN. 


common, but are doubtless frequently overlooked. Sidney 
Phillips,” in a paper on this subject, recorded twenty-tive 
cases described by various authors, together with some 
which had come under his own observation. In the majority 
of these cases gummata were the lesions found, and the 
diagnosis was only made on the post-mortem table. 

Physical Signs and Symptoms—In cases associated with 
coronary sclerosis and general vascular degeneration, the 
* Lancet, 1897, vol, i. p. 228, 
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patient, usually middle-aged or elderly, may complain of 
breathlessness, palpitation, precordial oppression, or of 
anginoid pains. He will usually be a man who has lived 
well, or who has led an arduous and strenuous life. The 
arterial tension will be high and the radial vessel thickened 
somewhat. The heart will be hypertrophied to a varying 
degree. There will usually be breathlessness on exertion, 
and possibly slight edema of the legs, which subsides after 
a night’s rest in bed. ‘The pulse may be irregular, and 
the arterial tension moderate or low, because of the failing 
power of the heart, A sudden syncopal attack may prove 
fatal before any symptoms of a nature to cause anxiety 
have arisen. This is especially liable to occur in cases 
where there is marked narrowing of the coronary arteries or 
rigidity due to degenerative changes, and the sudden death 
is to be attributed to this cause and resulting ischemia of 
the heart rather than to the fibroid changes in the cardiac 
muscle. Cerebral hemorrhage is liable to occur, as degene- 
rative changes are frequently present in the cerebral vessels. 
Cheyne-Stokes respiration may develop in association with 
this, and is often pronounced and persistent. 

In other cases there may be distressing dyspnea at 
night of the type of uremic asthma, 

When cardiac fibrosis is the result of cicatrization after 
damage to the muscle by some severe toxemia, there may be 
at a later date dilatation of the heart, for which there is no 
apparent cause; dropsy may set in, with engorgement of the 
lungs and other symptoms of back working and right 
yentricle failure, and the condition of cardiac fibrosis is not 
suspected during life. 

Diagnosis—As may be gathered from what has been 
previously said, the diagnosis of this condition is one of 
considerable difficulty, and is to a great extent a matter of 
inference during life, and can only be determined with 
certainty by a post-mortem examination. When, however, 
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in association with evidence of vascular degeneration, the 
heart is hypertrophied, and there are breathlessness, anginal 
pains, a tendency to syncopal or apopleetiform attacks, 
with a failing pulse, one may suspect fibrosis; but there are 
no characteristic features by which this can be diagnosed 
from other degenerative changes in the heart muscle. 

Prognosis.—This is necessarily unfavourable, inasmuch 
as cardiac fibrosis is usually associated with degenerative 
changes in the vascular system as a whole, and in the 
coronary and cerebral vessels in particular. Because of 
the associated sclerosis of the coronary arteries, death may 
result from sudden syneope without previous warning, or 
anginal attacks may set in, one of which eventually proves 
fatal. Cerebral hemorrhage is liable to occur, giving rise 
to hemiplegia, and is frequently associated with Cheyne- 
Stokes respiration of a pronounced and distressing type. 
‘This may develop in the absence of cerebral hemorrhage, 
and is always of serious prognostic significance, 

Frequency or irregularity of pulse usually are un- 
fayourable indications, if persistent, and not due to reflex 
causes; but in one case in which irregularity was present 
to a marked degree, with breathlessness on exertion and 
slight adema of the legs, the patient, after a month’s rest 
in bed, regained his health, and by care in his mode of 
life survived for six years, though the pulse remained 
irregular all the time. Eventually he succumbed to a 
sudden syncopal attack. 

In another case, apparently similar at the outset, the 
patient, three months after he sought medical advice, had 
an attack of cerebral hemorrhage, associated with Cheyne- 
Stokes respiration. He began to recover some power in 
the affected side, but a month later had another attack of 
cerebral hemorrhage, which proved fatal. 

Possibly, in fibrosis associated with syphilitic endarte- 
ritis, the prognosis is more fayourable if an early diugnosis 
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could be made and suitable treatinent carried out, but this 
is scarcely possible in the majority of cases, and even on 
careful microscopic examination post-mortem it is difficult 
to be sure of a syphilitic origin. 

According to the statisties of the cases collected by 
Sidney Phillips, gummata usually give rise to no definite 
physical signs or symptoms, and death is liable to occur 
from a sudden syncopal attack, or possibly rupture of the 
heart. Aneurysm of the heart may be a result of a gumma, 
or, in the most favourable cases, cieatrization, with a result- 
ing patch of fibrosis. 

Apart from syphilis, the cases in which the prognosis is 
most favourable are those in which the fibrosis is the result 
of cicatrization after damage to the heart mustle by acute 
myocarditis. It is probable that in many eases no symptoms 
arise until later on in life, when possibly degenerative changes 
may set in in the previously undamaged muscle, associated 
with sclerosis of the coronary vessels, In other cases, 
where the lesion is severe, cardiac dilatation may result, 
for which there is no apparent cause, and which resists all 
treatment, and it is only on careful microscopical examina- 
tion of the heart muscle post mortem that the explanation 
is manifest. 

Treatment.—This must be directed to relieving the heart 
of work as far as possible. Moderation in food and drink, 
and regularity of meals must be enjoined, to avoid undue 
yariations of blood pressure; and measures must be taken 
for the lowering of arterial tension if this be excessive, 
For this purpose mercurial purgatives combined with colo- 
eynth and hyoscyamus should be given once a week, or 
oftener if required, and vaso-~dilators, such as erythrol 
tetranitrate or liquor trinitrin, should be administered, and 
continued for a long period if necessary, Rest in bed must 
be insisted on when warning symptoms such as breathless- 
‘ness on slight exertion, or @dema of the extremities are 
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present. Iodide of potassium is useful not only in syphilitic 
fibrosis, but in all cases where there is general thickening 
of the arteries and evidence of atheroma. Cardiac tonics, 
such as strychnine, nux vomica, and arsenic, may often be 
given with marked benefit, but digitalis and its congeners 
are seldom indicated, 





CHAPTER XXIV. 
AFFECTIONS OF THE MYOCARDIUM (Continued). 


DISTINCTION BETWEEN FATTY INFILTRATION OF OBESITY 
AND FATTY DEGENERATION—CAUSATION OF FATTY 
DEGENERATION — SYMPTOMS — SPONTANEOUS RUPTURE 
OF THE HEART—PHYSICAL SIGNS—DIAGNOSIS—PROG- 
NOSIS—TREATMENT—ANEURYSM AND NEW GROWTHS 
OF THE HEART. 


Farry Degeneration. 

No form of heart disease is regarded with so much appre- 
hension as fatty degeneration. More then any other, it 
carries with it the danger of sudden death and the liability 
to angina pectoris, and, although happily it is not very 
common, it would be a most important acquisition to be 
able to make the diagnosis with certainty at an early 
period. 

It must be understood from the first that fatty infiltra- 
tion or the fat-laden heart of obesity does not come under 
the designation of fatty degeneration, and it may be dis- 
mi 
advanced life there is a tendency to the formation of adipose 
tissue beneath the visceral pericardium, especially along 
the course of the coronary arteries. In obese persons and 
those addicted to alcohol, more especially beer drinkers, 
the amount may become considerable, so that the entire 





ed from further consideration with a few words, Tn 





heart may be encased in fat, and adipose deposit may 
penetrate betweev the muscular fibres. When such is the 
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case, the heart will be hampered in its action, and a further 
source of embarrassment will be present in fatty deposit 
on the surface of the diaphragm and in the omentum. 

Fatty Infiltration.—In fatty infiltration there is a deposit 
of fat between the muscle fibres, Which may be traced, on 
careful examination, as a down-growth from the overlying 
layer of fat around the heart. There is no deposit of fatty 
material in the muscular fibres themselves, as is the case 
in fatty degeneration, It is possible that compression of 
muscle fibres by intervening fat may lead to atrophy of 
some of them, and it is of course possible that there may 
he fatty degeneration as well as fatty infiltration, but the 
two are quite distinct processes, and are due to different 
causes. 

Distressing shortness of breath may be produced by 
such fatty deposit and infiltration, and not uncommonly 
there is a certain degree of cedema about the ankles and 
along the tibie at night, especially in hot or relaxing 
weather. Such patients are especially liable to succumb 
to acute infections such as pneumonia, typhoid fever, ete., 
and usually take anesthetics badly. The condition, how- 
ever, is not attended with the same danger as actual 
degeneration of the muscular fibres or with the charac- 
teristic symptoms. 

Fatty Degeneration: Morbid Anatomy.—Virchow taught 
that in the liver the presence of fat in the cells might be 
merely the result of physiological infiltration, but that in 
the heart the appearance of fatty globules in the muscle 
fibres was invariably due to a retrogressive change in which 
there was actual conversion of the degenerated protoplasm 
into fat. Hence the term “ fatty degeneration.” 

In 1901 Rosenfeld * carried out a series of experiments 
on animals, tending to show that in the heart, as in the 
liver, the fat found in the interior of the muscle fibres is 

* Cont, fur Inn, Med., 1901, p, 145. 
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really an infiltration, and is not formed from the degene- 
rated protoplasm, but brought from fat stores elsewhere 
in the body and deposited in the damaged muscle. 

The presence of fab.in the eardiae muscle fibres, how= 
ever, even though it Be due to infiltration, and not « 
degeneration in Virchow’s sense of the term, is pathological, 
the result of a retrogressive morbid change, and, to ayoid 
confusion, the term “fatty degeneration” will here be 
retained to denote this condition. 

Tn advanced fatty degeneration the heart substance will 
be pale and softer than normal, so that the finger can be 
readily thrust into it; the musculi papillares will usnally 
haye « streaky appearance, the so-called “tabby-cat” stria- 
tion, due to pale strands of fattily degenerated muscular 
substance, being interspersed among healthy fibres. 

Microscopically, on staining with osmie aciil, it will 
be seen that the deposits of fat are in the muscle fibres 
themselyes, and not between them. he tiny globules of 
fat first make their appearance at the poles of the muscle 
nuclei, but eventually the degenerative process extends 
throughout the muscle fibre, so that it loses its striated 
nppearance, and is seen to be filled with globules of fat. 

When unstained, the granular appearance of the 
degenerated fibres might be mistaken for the condition 
of “cloudy swelling” or albuminoid degeneration; but 
the distinction is readily made by treating the section 
with acetic acid, which does not affect fat globules, but 
dissolves the albuminoid granules, or by staining with 
osmie acid, which gives quite characteristic appearances, 


Enro.ocy, 


1, Sclerosis of the coronary arteries or obstruction of 
these vessels by endarteritis is one of the most important 
causes of fatty degeneration. The heart—perpetually at 


ill 
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work—cannot afford to be muleted of its full supply of blood. 
When, from any cause, this is defective, the wear and tear 
of the muscular fibres, which must go on, is not repaired, 
and their structure breaks down, Whether the fatty 
granules and globules which are ‘found within the sarco- 
Jemma are deposited there, or are derived from the atro- 
phied sarcous elements, is not a matter of great consequence. 
‘The important point is that the primary change is atrophy 
of the muscle substance, the invasion of the fibres by fatty 
matter being secondary to this and consequent upon it. 

Disease of the coronary arteries, being thus a cause of 
fatty degeneration of the heart, the existence of conditions 
which may lead to the implication of the coronary arteries 
or their orifices in morbid processes, will warrant a suspicion 
that any cardiac weakness which may be recognized is the 
result of degeneration. For example, an aortic murmur 
coming on after middle age may not indicate serious 
valvular lesion, but, as it is probably the result of athero- 
matous changes in the valves or arterial walls in close 
proximity to the orifices of the coronary arteries, there is 
reason to apprehend that the disease may cause obstruction 
here or may have extended to the vessels themselves, and 
progressive weakness of the heart, were this to supervene, 
would be attributable to degenerative change in its walls, 

Acute aortitis, again, may in the same way give rise to 
blocking of the mouths of the coronary arteries. A like 
apprehension attaches to syphilitic disease of the aorta 
and its valves, which is not uncommon in early middle 
life, and especially to endarteritis obliterans affecting the 
coronary arteries. 

2. Apart from disease of the coronary arteries, there is 
a large and varied group of causes which may give rise to 
fatty degeneration of the heart, comprising — 

(a) Certain poisons: phosphorus, arsenic, and phlorizin, 

(®) Acute yellow atrophy of the liver. 
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(e) Acute or prolonged toxwmia of bacterial origin, eg. 
typhoid fever, diphtheria, erysipelas, pneumonia, and long- 
continued suppuration. 

True fatty degeneration is by no means always present 
in these affections, and the morbid change commonly found 
is limited to so-called “clondy swelling,” or albuminoid 
degeneration, 

(2) Carcinoma, phthisis, diabetes, and pernicious aniemi 





Fatty change in the heart may thus be due to toxins 


present in the blood, either ingested or of bacterial o 
or to deterioration in the quality of the blood from morbid 
processes elsewhere in the body, Consequently, the clinical 
features in this group, apart from the signs of increasing 
cardiac asthenia, do not specially point to the heart as the 
seat of disease, but are those of the primary affection. 

It is otherwise with the more serious form of fatty 
degeneration associated with disease of the coronary arteries, 
in which anginoid attacks and sudden death from syneope 
are liable to occur, 

Tt is a disputed point whether the sclerosis and narrow- 
ing of the coronary vessels or the fatty change in the 





muscle fibres is immediately responsible for the sudden 
cardiac failure in these cases, 

Huchard® attributes the symptoms in angina pectoris 
entirely to the coronary sclerosis, Gibson t and Douglas 
Powell ¢ admit the importance of fatty degeneration as a 
possible canse of angina and sudden syneope. Pratt,§ in a 
recent paper on the causes of cardiac insufficiency, con- 
cludes with the somewhat sweeping statement “that there 
is no evidence to show that fatty metamorphosis of the 
heart produces cardiac insufficiency,” adding, “that in the 
light of our present knowledge, anatomical considerations, 
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especially coronary sclerosis and interstitial myocarditis, 
must be regarded as the most common causes of heart failure. 

He bases his conelusions partly on a series of pathological 
investigations carried out by himself, and partly on experi- 
ments on animals performed by Welch, Balint, Hasenfeld, 
and Fenyvessy. As the fatty change in these experiments 
was induced by phosphorous poisoning, which is an acute 
process due to an irritant poison, whereas the fatty de- 
generation under discussion is very slow in its onset and 
due to deficient blood supply, this evidence can searcely be 
admitted. In spite also of the conclusions he draws from 
his own observations, it is impossible to accept the statement 
that fatty degeneration cannot be a cause of cardiac failure. 

The fatty change, even if it be an infiltration, as argued. 
by Rosenfeld, and not a “degeneration ” in Virchow’s sense 
of the term, is unqnestionably a serious pathological con- 
dition, and the fat deposited in place of contractile proto- 
plasm must necessarily impair the efficiency of the 
muscular fibres, That it is a serious lesion is further 
demonstrated by the fact that spontaneous rupture of the 
heart may occur. 

Tt is not denied that sclerosis and narrowing of the 
coronary arteries is the most important and serious lesion, 
inasmuch as the fatty change is secondary to and depen- 
dent on this; but it is impossible to determine whether 
syncopal attacks and sudden death in these cases are due 
to ischemia of the heart from coronary stenosis, or to in- 
ability of the fat-laden, atrophied muscle to respond to 
the call when extra work is thrown upon it, The latter 
is, at any rate, quite sufficient, and it can be recognized 
clinically. The former can only be inferred. Many of 
the symptoms and physical signs of fatty degeneration 
associated with coronary stenosis, as will be seen later, can 
seareely be ascribed directly to the vascular lesion, but are 
significant of failing muscular power of the heart. 














us HEART DISEASE. 


Syarproms. 


There is little that is characteristic in the symptoms 
unless we consider angina pectoris to be such, and definitely 
associate it with fatty degeneration of the heart. The 
relation between the two is undoubtedly very frequent but 
is not constant, and angina is therefore reserved for special 
and separate consideration. 

Tn a large proportion of cases the subject of this affee- 
tion has had no ailment which has led him to consult a 
medlical man when he is overtaken by sudden death during 
exertion or excitement, or after a full meal. Or, the excite- 
ment and exertion may be passed through safely and death 
follow some honrs later, next day even. Among the causes 
which precipitate a sudden fatal termination, dilatation 
of the stomach is frequent. Digestion is usually imperfect 
from advancing years, or as a result of sluggish circulation 
due to the state of the heart, and the tone of the muscular 
coats of the stomach is impaired, allowing of passive dis- 
tension by the contained gases, the products of fermentation. 
The upward expansion of the stomach is moreover often 
facilitated by a weak and relaxed condition of the diaphragm, 
so that the upper line of gastric resonance can not unfre- 
quently be traced horizontally across from the root of the 
ensiform cartilage to the usual situation of the apex beat 
in the fifth space. Such a condition is attended with im- 
mediate danger when there is degeneration of the heart 
walls, and may cause sudden death by pressure on the 
heart, long before this would have resulted from the state 
of the heart alone. 

Rupture of the heart is one mode of termination, and 
this may take place on very slight provocation. Some- 
times the patient has been engaged in his usual ayocation 
up to the moment of its occurrence. In one case which 
came under my observation, an old gentleman of quiet 
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retired habits, with nothing beyond the weakness incident 
to age, was heard to knock at the wall against which his 
bed was placed, and was found dead, the bedclothes 
searcely being disturbed. A neat slit was found in the left 
ventricle near the apex close to and parallel with the septum, 
In another case in which very advanced fatty degeneration 
of the heart was found to be present at the autopsy, associated 
with extreme stenosis of the coronary arteries, the diameter 
of which was less than a millimetre, spontaneous rupture took 
place during an attack of biliary colic. There had been no 
history of attacks of angina or any warning symptoms. 

The bearing of such occurrences on prognosis is direct 
and simple. No doubt in many cases of sudden death there 
have been warnings which the patient has ignored or has 
not spoken of. ‘These will sometimes be acknowledged in 
the course of examination when they haye not been 
mentioned spontaneously. 

When the course of the disease has been sufficiently 
chronic to permit of the recognition of symptoms, which 
in my experience is chiefly when the degeneration is 
secondary to change in the coronary arteries, they will 
be such as are produced by a slackening circulation, and 
they are not so different from those attending dilatation 
as to permit of any distinction being drawn between the 
two conditions in an early stage, without physical ex- 
amination. ‘There may, perhaps, be greater fluctuations in 
dilatation, though even in degeneration there may be great 
temporary improvement under care and treatment, In 
advanced stages characteristic differences make their 
appearance, The symptoms of advanced dilatation have 
already been described ; those attending degeneration are 
evidences of heart failure of another kind. A noteworthy 
point is that well-marked dropsy is rare, and probably never 
oceurs in uncomplicated degeneration. The significance of 
this is that the special effect of the disease is defective 
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pressure in the arterial system; and it is to this are due 
the syncopal, apoplectic, and epileptiform attacks, which, 
together with the angina pectoris, are the most character- 
istic later effects of fatty degeneration. 

The syncopal attacks vary greatly in intensity, So far 
as they have come under my observation, they have been 
marked rather by duration than intensity, and have rarely 
been so complete as to be attended with absence of con- 
sciousness; they have usually been accompanied by pro- 
longed coldness of the extremities and of the surface. I 
have not met with instances of sudden and complete loss 
of consciousness and immediate recovery as in dilatation. 
These fainting attacks are very significant, and are often 
premonitory of fatal syncope. 

The apoplectiform seizures are very remarkable, and in 
the absence of history and without examination they are 
not distinguishable from the apoplectic condition resulting 
from cerebral hemorrhage. ‘The patient is unconscious; 
the respiration, if he is allowed to lie flat on his back, may 
be stertorous—though stertor, after the teaching of Dr. 
Bowles, ought to be eliminated from the symptomatology 
of apoplesy—and there may be hemiplegia, but this will 
be fugitive. Cheyne-Stokes breathing, which was first ob- 
served in connection with fatty degeneration of the heart, 
has not been present in the few cases which I have actually 
seen in the apoplectiform state, while I have met with it 
in a very large number of cases of uremic coma and in 
connection with serious consequences of high arterial ten- 
sion. On examination of the pulse and heart, howeyer, it 
will be clear that there cannot have been sufficient pressure 
in the arteries to rupture even the most degenerate vessel, 
and, on the other hand, thrombosis or embolism is not eom- 
petent to produce unconsciousness of the character and 
duration of these attacks. According to my experience, 
the patient is never quite the same after an apoplectiform 
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attack; he is feebler in mind and body, and sometimes 
increasingly liable to syncopal attacks. 

The epileptiform attacks are not often violent, but re- 
semble petit mat rather than w typical epileptic fit; while, 
however, the convulsion may not be so severe, there is 
profound uneonsciousness—not like epileptic coma, but of 
a syncopal character—and the pulse may be extremely in- 
frequent, sometimes less than twenty in the minute. In 
my judgment, the heart failure manifested by the slow 
pulse and the consequent arrest of the cerebral circulation 
are the cause of the fits, and it is not the epileptiform 
attack that affects the action of the heart. 

By the time any of these forms of attack occur the 
diagnosis of fatty heart is usually sufficiently clear; but 
when they are associated with a very slow pulse, in which 
the strength and volume of the pulse and the degree of 
impulse of which the heart is capable preclude the idea 
of fatty degeneration, they are probably to be referred 
to the condition of Bradyeardia known as Stokes-Adams 
disease, which is discussed in a later chapter. 

An important question is whether there is anything 
characteristic in the appearance of a patient suffering from 
fatty degeneration of the heart? A greasy state of the 
skin with a sallow pallor of the face has been described, 
and if such a condition has supervened upon a previously 
healthy complexion the change would have significance, 
but nothing of the kind is present in a large majority of 
the cases. Many of the subjects of the disease retain the 
look of health for a long time, and even up to the moment 
when the heart ceases to beat. The degeneration may be 
due to a local cause—obstruction of the coronary arteries ; 
and, even if a tendency to general deterioration of the 
tissues is present, the change mostly advances so much 
more rapidly in the heart than elsewhere, that there is no 
time for it to become conspicuous in the skin, The picture 
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appears to haye been drawn from cases of a universal 
chronic degeneration of vessels and heart. ‘The areus 
senilis again, which has been said to indicate the existence 
of cardio-vascular degeneration, has no such significance. 


Puystcat Siens. 


The Pulse—T'he most constant and significant feature 
of the pulse is that it is short and unsustained. The size 
of the artery at the wrist and the condition of its walls 
may vary greatly, When the arterial coats are healthy 
they are apt to feel extremely thin, ‘The pulse rate may 
be regular and about normal, or extremely irregular both 
in force and time, and it may be frequent or slow. A very 
slow pulse with extreme low tension is most characteristic, 
but then it is the most rare, 

The Heart—The physical signs may be described as 
negative. Unless degeneration has attacked a heart already 
enlarged the size will be normal. If the fatty change is 
at all advanced, impulse can neither be seen nor felt, or, 
if perceptible, it is only as a faint vibration, A heart in 
this condition is incapable either of giving a distinct 
push or of maintaining continuous pressure in the arteries, 
The sounds are weak, sometimes so weuk as to be almost 
inaudible; but except that the first is short, there is 
nothing abnormal about them; the intervals, again, are 
usually normal. ‘The very absence of physical signs, such 
as murmur, or conspicuous modification of the sounds or 
intervals, or disturbance of the relation between the two 
sides of the heart, or increase of dimensions, when symptoms 
of serious slackening of the circulation are present, and 
especially when there have been anginal, or syncopal, or 
apoplectic attacks, adds gravity to the case, 

But a weak, short, unsustained pulse is common as a con- 
stitutional peculiarity, or may at any period of life be simply 
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a result of general debility, and impulse and apex beat may 
be entirely absent, and the sounds may be short and weak, 
In young people there is no danger of such weakness being 
taken to be indicative of degeneration of the heart, but it 
may arouse anxiety after middle age, especially if there is 
also irregularity in its action. 

It is important to be able to distinguish between fune- 
tional weakness of this kind and weakness arising from 
organic disease. Usually this is accomplished by making 
the patient walk briskly. A few steps will often be suffi- 
cient. If the heart is sound it rises to the occasion. ‘The 
pulse, and beat, and sounds are all more distinct, and strong, 
and regular, whereas the fatty heart “ goes to pieces,” and 
the pulse becomes irregular and shorter than ever, or may 
eyen disappear. 

Until the disease is far advanced the diagnosis of fatty 
degeneration of the heart is not easy, and is scarcely to be 
made without more than one opportunity of examination, 


Proayosts, 


When the diagnosis has once been made, the prognosis, 
for the most part, can contemplate only one result; # fatal 
termination is merely a question of time and circumstance. 
Exeluding eases in which death has been sudden without 
warning, the shortest period in my experience over which 
characteristic symptoms haye extended, together with recog- 
nized physical signs, has been about six weeks; several 
patients have survived the diagnosis two years before justify- 
ing it bydying suddenly. But circumstance as well as time 
enters into the question ; a slight effort, or a fall, a little 
hurry or excitement, too hearty a meal, an attack of flatulent 
indigestion or constipation, a chill, may hurry on the fatal 
termination ; and on the other hand, judicious care may post- 
pone it till the heart is completely worn out and comes to a 
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standstill, or senile gangrene may result from the combined 
effects of cardiac and arterial degeneration. 

‘The question must be asked, Is fatty degeneration of the 
heart ever cured or arrested? If the fatty change which 
may result from typhoid fever and other toxwmias is to be 
included under the term, the answer must undoubtedly be 
Yes, The heart may ultimately regain structural soundness 
and functional vigour when during the fever the first sound 
has been completely lost and the impulse has been searcely 
perceptible ; and when degeneration has been the result of 
other forms of blood poisoning or deterioration, it ought to 
be possible, and now and then to oceur, that recovery of the 
heart should follow a return to a healthy state of the blood. 

Twelve years before his death I came to the conelusion 
that a gentleman, aged at the time about 55, was suffering 
from fatty degeneration of the heart. Spare in habit, 
strictly moderate in eating and drinking, regular in taking 
exercise, and a great pedestrian, he rapidly lost strength 
without recognizable cause, became breathless on very slight 
exertion, so that he could seareely walk slowly a hundred 
yards without actually stopping, either to get his breath, or 
on account of anginoid pain. On one occasion at least, while 
sitting in his chair he became suddenly pale and uncon- 
scious, his head fell on his chest, and the jaw dropped. 
With this change in his health, the pulse and heart were 
extremely weak. He would never relinquish exercise, but 
continued to walk, however slowly and at whatever cost of 
pain and distress, every day, exercising great self-command 
and measuring his strength very exactly. Little by little 
he gained ground, and attained fair health, but was capable 
of very little in the way of work, though never at any time 

“were his intellectual faculties at all affected. Eventually 
he died suddenly in bed. 

‘This case may have been an instance of arrest and partial 
recovery, but unfortunately no autopsy was obtainable. 
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‘TREATMENT, 


It must be acknowledged at the outset that it is not in 
our power to modify in the least degree the condition of the 
cardiac museular fibre when far advanced in fatty degenera- 
tion, and that we can do very little, if anything, to arrest the 
progress of the deterioration when it has reached a stage at 
which it is recognizable either through symptoms or by 
physical signs. Eyen at a yery early period we should 
doubt the possibility of reversing a process which in some 
cases is an inherited tendency to natural decay at a given 
time of life, in others an effect of imperfect blood supply 
due to narrowing of the coronary arteries. 

If, indeed, the degeneration has been the result of acute 
disease, such as typhoid feyer, time and care will bring about 
a restoration of the muscular fibres; but this is not fatty 
degeneration of the same nature as that due to coronary 
sclerosis, but is rather a secondary consequence of the 
condition of so-called cloudy swelling, which is a result of 
prolonged toxemia, 

When, again, the condition is not true degeneration of 
the muscular fibres, but a fatty heart, due to a sedentary 
life, with privation of fresh air and neglect of exercise, 
together with undue indulgence in alcoholic drinks and in 
the pleasures of the table, there is not then, at any rate 
till an advanced stage, true fatty degeneration, but a deposit 
of fat between the muscular fibres or fatty infiltration, In 
such cases careful dieting and graduated exercise, such as 
the Girtel treatment, may reverse the degenerative tendency 
and even cause a gradual absorption of the fatty tissue 
already deposited in and around the heart as well as. 
elsewhere. 

While, however, acknowledging the limitation of thera- 
peutics in dealing with the organic change, we are not alto- 
gether powerless to avert its consequences, and by so doing 
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to prolong life. We see from time to time, on post-mortem 
examination, the heart so far gone in fatty change that it is 
searcely recognizable as muscle, either to the naked eye or 
under the microscope. Such change must have been long 
in progress, and the subject of it must haye lived for 
months if not for years, while the slightest obstruction in 
either pulmonary or systemic circulation would have brought 
the heart to a standstill, and a shock, a fall, or an indi- 
gestible meal, would have been fatal. We meet with cases 
of this kind during life, in which the decay of the mental 
and bodily powers is so slow as to be almost imperceptible, 
or in which thrombosis of one cerebral vessel after another 
brings the patient to a state of dementia or bed-ridden 
paralysis from general or local cerebral softening. Or 
the immediate cause of death may be senile gangrene, It 
is not that results such as those just named are desirable— 
death would be preferable were we allowed to choose—but 
cases of the kind serve, with others, to show that prolonga- 
tion of life is possible when the central organ of the 
circulation can barely keep the blood in motion, and to 
illustrate the conditions under which this is observed. 
‘These conditions are a gradual diminution of mental and 
bodily activity, together with attention to diet and regula- 
tion of the bowels. The setting in of softening of the brain, 
or an attack of paralysis, not unfrequently seems to put an 
end to cardiac symptoms and to prolong life; the sufferer is 
no longer his own master; he cannot undertake business or 
go about, his food is under orders, and the action of the 
bowels is known to others besides himself, 

Tf, in an early stage of fatty degeneration of the heart, 
the same command over the patient’s mode of life and the 
same knowledge of the state of his secretions were attain- 
able, not only might life be made longer by many years, 
but much suffering which is seen to arise out of this form 
of disease might be averted. It is unnecessary, and it 
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would be impossible to enter into particulars with regard to 
the amount of work and exercise to be permitted, or the 
quantity and kind of food to be allowed ; the latter may, 
and indeed in most cases must, be liberal and varied, but 
precautions must be taken against an inordinate appetite, 
and. it is always safest to let some judicious relative or 
attendant who knows his likings and what suits him, help 
the patient at meals, and decide for him what dishes and 
what quantity will be good for him, acting under the advice 
of the medical man. 

Proper regulation of the bowels is of the utmost import- 
ance. As years inerease people are apt to become less 
observant, and to take it for granted that, so long as the 
habitual regularity in going to stool obtains, the action of 
the bowels is satisfactory and efficient, whereas it may be 
that the evacuation is much too small in amount. Accumu- 
lution thus gradually takes place, and it is not uncommon 
for a second daily call to relieve the bowels, resulting from 
this, to be regarded as evidence of improvement in their 
action. The statements of patients, then, with regard to 
this function, are not always trustworthy, and the testimony 
of a competent observer, or inspection by the medical man, 
is necessary. The quantity of fecal matters which may 
unconsciously accumulate in the colon is astonishing, and 
the prevention of such an occurrence is essential to the 
well-doing of a patient whose heart is organically weak, 
For the regulation of the bowels mild aloetic aperients are 
best, with pil hydrarg. and colocynth occasionally in small 
doses, if there is arterial tension. Any tendency to flatulent 
distension of the stomach must be counteracted, as far as 
possible, by careful dieting and the administration of allalies 
and carminatives, Bitter tonics may be given, and massage 
or gentle exercise is often of great service. Extremes of 
heat and cold should be avoided, and a dry, bracing, healthy 
spot in the country should be selected as a residence. 
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Aneurysm of the heart is of rare occurrence, and seldom 
gives rise to any physical signs or symptoms by which it 
can be diagnosed during life. It usually affects the left 
ventricle, It results from local destruction or weakening 
of a portion of the heart wall, which may be due to break- 
ing down of a gumma, abscess from a septic embolus, 
softening from thrombosis, or embolism of a branch of the 
coronary artery. 

It is usually lined by laminated clot, and varies in size. 
In ono instance I have seen, the aneurysm was situated in 
the lower half of the wall of the left yentricle, and was 
three inches in diameter. It was completely filled up with 
layers of laminated clot. It gave rise to no distinctive 
physical signs or symptoms during life, and did not appear 
to be the immediate cause of death, 

New growths of the heart are rarely, if ever, primary. 
Secondary growths are also very uncommon ; but nodules of 
sareomatons or carcinomatous growths in the heart wall are 








ionally met with secondary to growths in other organs, 


CHAPTER XXY. 
ANGINA PECTORIS. 


CHARACTERISTIOS OF TRUE ANGINA—ASSOCIATED SYMPTOMS 
—EXCITING CAUSES OF PAROXYSMS—ETIOLOGY AND 
MORBID ANATOMY—DISCUSSION OF THEORIES ADVANCED. 
TO EXPLAIN THE PAIN — DIAGNOSIS — PROGNOSIS— 
TREATMENT. 





Wate heart disease generally is remarkable for the almost 
entire freedom from pain—so that when patients come 
complaining of pain in the cardiac region, it isa presumption 
against the existence of any serious organic lesion rather 
than an indication of any such change—there is one form 
of pain in and around the heart, angina pectoris, which is 
very definite and constant in its significance of disease and 
danger. The term “angina pectoris,” or pain in the chest, 
has come to have a specialized meaning, and is commonly 
employed to denote a complex group of symptoms associated 
with certain grave pathological changes in the heart and 
coronary arteries, 

As an account of the distinctive features of “angina 
pectoris” involves a discussion of the associated symptoms, 
it will be more convenient to describe these first, and to 
dofer the consideration of the etiology and morbid anatomy 
to a later period. 


CHARACTERISTICS OF TRUE ANGINA Prcroris: AssoctaTED 
Symproms. 

In a typical attack of angina there is intense pain in 

some part of the cardiac region, most frequently behind the 
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sternum, with radiation down the left arm, but occasionally 
across the upper part of the chest, in the left breast, or in 
the neighbourhood of the ensiform cartilage. Accompany- 
ing the pain is a sens of utter helplessness and extreme 
fear and dread. The patient keeps still, not daring to 
moye, and feels as if he were in the act of dying. He will 
say afterwards that if the pain had lasted another moment 
he must have died, In no other condition is the physical 
agony of dying realized in the same degree. The two 
elements of pain and sense of impending death coexist 
in a true paroxysm of angina, and are almost equally 
characteristic, 

The pain differs in character and situation and in in- 
tensity in different cases, Some sufferers will say it is 
indescribable—nothing in their previous experience suggests 
even a comparison; others speak of the pain as severe 
eramp in the heart, or as if the heart were gripped by an 
iron claw; while pain of a shooting, neuralgic character, 
sometimes intermittent, sometimes persistent, seems to 
radiate from the chest to the left shoulder, down the inner 
side of the arm to the forearm, and the ring and little fingers. 
Oveasionally there is a sensation as of the wrist being 
grasped so tightly as to cause pain. With the pain in the 
heart there may be pain down both arms or shooting up into 








the left side of the neck, very rarely in the right arm only, 
Occasionally the pain may be felt first in the wrist or arm 
and seem to travel up to the chest, or may come in the inner 
side of the arm as a kind of warning of an attack. Another 
description of the pain is that it feels as if the stemum were 
being crushed back to the spine, or, again, as if the whole 
chest were being held in a vice. In other cases the pain is 
compared to a bar of iron across the upper part of the chest : 
in others, again, to a ton weight upon the lower part of the 
chest. The ramifications of the cardiac plexus and its com- 
munications with other nerves make the radiation of pain 
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in all the various directions enumerated comprehensible, 
and the nerve of Wrisberg has been specially instanced as 
explaining the pain in the left arm, but no explanation can 
be given why in one case the pain is felt in one part of the 
cardiac region, and has some particular character, and takes 
a given direction down one arm or both or through to the 
back, while in another case the seat, character, and exten- 
sion of the pain are quite different, It is not a pressure 
effect on the plexns outside the heart, neither heart nor 
aorta being necessarily enlarged, and fusiform dilatation of 
the arch of the aorta is common without anginoid pain; 
there can be no stretching or mechanical irritation of the 
nerve-ramifications beneath the endocardium at all com- 
parable to that which takes place in acute dilatation of the 
heart. It seems to me that the pain is a danger signal 
given by the sensory nerves of the heart. The radiation 
of irritation giving rise to its extension takes place in 
the spinal cord, as will be shown in the next chapter. 

An interesting point is that at the end of a paroxysm 
there is usually flatulent eructation from the stomach. 
The attacks are therefore very commonly attributed to 
flatulence, and distension of the stomach by food or gases 
may undoubtedly be, and often actually is, an exciting 
canse, but more frequently the sensation as of wind on the 
stomach is only a part of the general commotion, and is due 
to communicated or sympathetic irritation of the gastric 
distribution of the vagus, the cardiac branches of which are 
primarily implicated. ‘The escape of gas from the stomach 
is often a signal that the paroxysm is over rather than the 
means of bringing it to an end. Occasionally there is a 
vehement desire to pass urine, although the bladder may 
at the time be empty. 

The duration of the attacks is very varied ; sometimes 
it ean be reckoned in seconds, Most frequently, perhaps, a 
paroxysm will last a few minutes, but T have known a 
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patient sit in the same position almost through an entire 
night, not venturing to make the slightest movement and 
scarcely seeming to breathe, while the perspiration rolled 
off his forehead and came through his clothes, According 
to my experience, it is when the attack comes on in the 
night, without provocation by exertion or exposure, that it is 
protracted. When it is started by exertion it generally 
ceases soon after the exertion is left off. 

While it wonld not be justifiable to say that a patient 
was the subject of angina pectoris unless he had had one or 
more paroxysms of intense radiating pain, associated with 
a sense of immediately impending death, it must be ad- 
mitted that attacks of true angina oceur which fall short 
of the typical development. For example, when a patient 
has been tanght prudence by one or more bad attacks, he 
may, by standing still on the first warning, or by taking 
remedies, eut short the paroxysm, which will then haye 
been represented only by the initial pain in the breast or 
arm without the mortel dread. It is possible, therefore, 
that before any characteristic attack has occurred, pains of 
a similar kind and intensity, disregarded by the patient or 
relieved by rubbing the chest or arm, may have the same 
significance as a fully developed paroxysm. 

Again, @ patient who has had attacks of true angina 
may cease to suffer pain, but may have attacks of what he 
calls faintness, in one of which he ultimately dies. These. 
which have lost their title to the name angina, have an 
equally serious significance. ‘They are sometimes called 
angina pectoris sine dolore, 

The aspect of the patient is one of extreme anxiety or 
alarm. He is usually pale and often livid round the mouth, 
but it is said that sometimes the colour does not change. 
A cold perspiration usually bursts out on the forehead, and 
may be so copious as to drip off the face, The pulse, in the 
rare instances in which I have had the opportunity of 
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examining it during a paroxysm, has heen irregular, small, 
and weak, In some cases it has been reported to be very 
small from contraction or spasm of the arteries. In others, 
again, it has scarcely been affected at all. 

Exciting Causes of a Paroxysm.—Great importance attaches 
to the exciting cause of the paroxysms. In the first instance 
they are almost always brought on by exertion. The patient, 
while walking perhaps more sharply than usual, or uphill, 
or against a wind, is more or less suddenly arrested by pain 
in the chest, with a feeling as if the heart were about to 
stop and he to fall down dead. On standing still the pain 
gradually passes off, and he is able to resume his walk, but 
only feebly and gently. For a while the attacks only oceur 
when provoked by exertion, but more and more easily as 
time goes on, and they tend to become more severe, They 
are more readily induced when a walk is taken, or any 
imprudent exertion, such as stooping, drawing on boots, 
pulling open a drawer, pushing up a window, is made soon 
after a meal, especially after breakfast. External cold, 
again, predisposes to an attack, and exercise, which can 
be taken with impunity in mild weather, brings on a 
paroxysm if the air is cold and damp. Attacks, again. 
may be brought on by indigestion or constipation, appa- 
rently either through reflex disturbance of the heart, or as 
a result of pressure from the distended stomach or colon 
carrying the diaphragm upwards and obstructing mechani- 
cally the action of the heart and the expansion of the 
lungs. 

They are also liable to ocenr during the night, and may 
be induced in various ways. On first lying down, the 
contact of cold sheets may have this effect by causing 
contraction of the peripheral arterioles, and thus throwing 
increased work on the heart; the exertion of undressing 
may predispose to an attack, or the upward pressure of the 
abdominal viscera, on assuming the horizontal position, may 
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embarrass the heart. An attack may come on after sleep 
when the vigour of the circnlation has run down, and when 
possibly also evolution of gases in the stomach, and disten- 
sion of this viscus or of the colon, have given rise to 
pressure on the diaphragm. 

Tt is clear that the great exciting cause is a demand for 
increased effort on the part of the heart to which it is not 
equal, or occasionally the cause may be interference with 
the movements of the heart by a dilated stomach and eolon. 


Ero.ocy axp Morsrp ANATOMY. 

The conditions of the heart associated with angina 
pectoris are varied, but perhaps the most remarkable and 
significant point in the relations between heart disease and 
angina is that angina does not attend the chain of events 
through which stenosis or incompetence of the mitral valve 
proves fatal, and is not among the symptoms which arise 
ont of the valve lesion and its effeets upon the heart, This 
fact was duly emphasized by Walshe, in his classical work 
on the heart, and no exception to it has occurred in my 
experience. I have, indeed, known instances in which, 
after attacks of angina had occurred at intervals for many 
months, mitral regurgitation has supervened with dilatation 
of the left ventricle, and concurrently with the establish- 
ment of so-called mitral symptoms—pressure in the pulmo- 
nary circulation, dilatation of the right side of the heart, 
and dropsy—the angina has ceased. Tn these particular 
cirenmstances Balfour’s view, that the giving way of the 
mitral yalye may be an advantage to the sufferer from aortic 
disease, is perhaps justified, or it is possible that in such 
cases breathlessness may compel the cessation from exertion 
before the condition which gives rise to pain is reached. 

Aortic stenosis may be attended with true angina, as 
may also aortic incompetence or combination of the two 
conditions of the aortic valve. In association with aortic 
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valvular disease angina may be met with in early adult 
life, and may continue for many years without proving fatal. 
‘The sense of impending death is, however, not so fully pro- 
nounced in aortic cases, though the pain may be very severe. 

Injury to the root of the aorta has been known to give 
tise to angina, I have had a case under observation for 
several years, in which a severe crush of the chest gave 
rise to a double aortic murmur and to distressing attacks 
of angina. For a time the attacks came on very frequently, 
even while the patient was kept in bed, and they continued 
to occur on yery slight provocation, requiring frequent 
recourse to nitro-glycerine, which the patient took in con- 
siderable quantity. There was scarcely any compensatory 
hypertrophy and dilatation in this patient, and he was 
neyer able to work. 

In aortitis affecting the root of the aorta there is usually 
angina, the attacks at first slight, increasing in intensity 
and duration, and coming on more frequently as the disease 
advances, The heart rapidly becomes weaker without notable 
enlargement, the impulse more feeble, the sounds weak and 
short. Both the angina and the weakness of the heart point 
to interference with the voronary circulation, and the orifices 
of the coronary arteries are found small and contracted by 
the swelling of the walls of the aorta. 

Gout.— Attacks of pain in the region of the heart may 
occur in gouty subjects. Frequently they are merely reflex 
due to gastric disturbances. ‘True angina, when it is met 
with, is to be attributed not directly to the gout, but to the 
degenerative vascular lesions to which gout predisposes, and 
which may affect the aorta or coronary arteries, 

Bacterial Infections, —Angina has followed recovery from 
plague in two cases I have seen, and was experienced on 
slight exertion for several years, and a characteristic attack 
of angina has been described to me as having occurred in 
intermittent fever. 
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Fatty Degeneration of the Heart—TIn a very large pro- 
portion of cases in which angina proves fatal the heart is 
found, when examined after death, to be in a more or less 
advanced stage of fatty degeneration. ‘The fatty change may 
be so far advanced that the fingers sink into the walls of the 
heart on slight pressure, and scarcely any sound muscular 
fibres can be found on microscopic examination. Sometimes 
it may appear to be comparatively slight, and only evident to 
the naked eye as yellow patches or strie in the ventricular 
walls and in the musculi papillaries, but microseopic 
examination shows widespread fatty degeneration and fut 
globules in fibres that appear to be normal to the naked 
eye. The heart may be normal in size or perhaps greatly 
dilated, or there may be a considerable degree of hypertrophy. 
‘The coronary arteries will invariably be found to be diseased. 
Sometimes they can be dissected out as hard, rigid, cal- 
careous tubes from the auricular grooves, and frequently 
their walls are so thickened that the lumen is almost 
obliterated. 

Fibrosis—In some instances the morbid condition 
found is fibrosis, general or local, associated with coronary 
sclerosis, or possibly the result of myocarditis. 

There may be little or no change recognizable in the 
walls of the heart, and the coronaries at first sight may 
appear to be healthy, especially when the first attack has 
proved fatal or death has supervened after a fow paroxysms. 
It is probable, however, that in such cases, on careful 
examination, obliteration of a branch of the coronary artery 
by endarteritis or its obstruction by an embolus or thrombus 
will be discovered. 

Angina Vasomotoria—Angina is also met with in a 
certain proportion of cases of high arterial tension associated 
with general arterio sclerosis, in which the maintenance of 
a high degree of pressure in the circulation precludes the 
existence of any marked degree of fatty degeneration in 
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the cardiac muscle, In this class of cases the paroxysms 
of angina appear to depend on increased arterio-capillary 
resistance, which raises the blood pressure und throws extra 
work on the heart. To this group the term “ angina vaso- 
motoria" may be conveniently applied to distinguish them 
from eases in which fatty degeneration of the heart is 
pronounced, and inherent cardiac weakness is the prominent 
feature. The heart is hypertrophied and may be capable of 
powerful contraction, and the circulation in the coronaries 
may be sufficient for ordinary needs, but when the arterial 
tension is further raised by exertion or increase of peripheral 
resistance attacks of angina are induced. I have thought 
it well to make special allusion to this form of angina, 
which has been termed “ vyasomotoria,” as the prognosis is 
less serious, and more satisfactory results can be obtained 
from suitable treatment than in cases in which angina is 
associated with fatty degeneration of the cardiac muscle. 
The attacks of angina cannot, of course, be attributed simply 
_to the high arterial tension, which is met with in an 
extreme degree, without angina, in chronie Bright’s disease 
and yarious other conditions. he real underlying cause 
will be found to be partial occlusion of the mouth of the 
coronary arteries by degenerative changes in the aorta, or 
sclerosis of the coronary vessels, which are results of the 
high arterial tension. here will not, as a rule, be extreme 
stenosis of the coronary yessels such as. may be present in 
fatty hearts, but rather thickening and rigidity, and it may 
be calcification of their walls, the loss of contractility, which 
must haye seriously impaired the circulation in the heart 
during life. 

Conclusions.—It will be seen from a review of the above- 
mentioned etiological factors that interference with the 
flow of blood through the coronary arteries from disease of 
their walls, from thrombosis or embolism, or from narrowing 
of their orifice by atheromatous changes in the aorta, is by 
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far the commonest cause of true angina pectoris, and is the 
only constant pathological lesion found post-mortem. Tn 
fatty or fibroid degeneration of the heart, with which angina 
is frequently associated, sclerosis of the coronary vessels is 
present, and in the aortie lesions to which reference has 
been made above there is either atheromatous degeneration 
of the aorta, which may inyolye the orifice of one or both 
coronary arteries, or the coronaries themselves are diseased. 
In cases of angina following acute bacterial infections, it 
may be that acute arteritis is set up in the coronary 
arteries, or in the vasa vasorum supplying them, which 
will subsequently lead to degenerative changes in the 
coronary yessels from impaired nutrition, Of this, however, 
we have no direct proof. Huchard,” after a very compre- 
hensive enumeration and a masterly discussion of all the 
possible causes of angina, sums up in the following words, 
“Tl n'y a pas plusieurs angines de poitrine, il n'y « 
qu'une seule, l'angine coronarienne.” Het admits, however, 
that in tobacco poisoning there may be attacks of true 
angina without coronary sclerosis. These he attributes to 
temporary spasm of the coronary arteries, 


THEORIES ADVANCED TO EXPLAIN THE PAry, 


Numerous theories have been advanced to explain the 
pain of “angina pectoris,” 

Stretching of the Heart Muscle Fibres.—It might be 
supposed that mechanical stretching of the musele fibres 
in the endeavour to overcome resistance in the circulation 
would give rise to pain, but acute dilatation of the heart may 
occur under various conditions without giving rise to angina. 

Nenralgia.—It has been suggested that the pain might 
be due to cardiac neuralgia, but the nature of the attacks 
and of the exciting causes which induce them are scarcely 


* “Muladios du Cooux,” vol. ii, p. 183, 
+ bids p. 105, 
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compatible with this theory. Angina, moreover, is far 
more common in men than women, whereas the econyerse is 
the case with neuralgia. 

Impairment of Contractility of the Heart Muscle—Mac- 
kenzie,* in a paper on the cause of angina, gives an 
interesting series of pulse tracings, two of which, taken 
during an attack of angina, show the presence of the “ pulsus 
alternans,” that is, a large beat regularly alternating with 
asmall beat. ‘This pulse is not necessarily associated with 
angina, but is frequently met with in other conditions. He 
regards the “pulsus alternans” us evidence of impairment 
of the contractile power of the heart muscle, and states 
that in cases of angina, the same exciting cause—extra 
strain on the heart—may provoke both angina pectoris 
and the alternating action of the heart, and that both may 
disappear with removal of the cause. He therefore con- 
cludes that angina pectoris will be found to be associated 
with impairment of the function of contractility of the heart. 

Spasm of the Heart—The condition of the heart during 
the attacks has been supposed to be one of spasm, but there 
are many objections to this view, and ideas as to what is 
meant by spasm of the heart in the anginal paroxysm by 
those who have employed the term have been diverse and 
vague, If by spasm of the heart is understood tonie con- 
traction or an unrelaxing systole, this is certainly not the 
condition present, The heart has noyer been found in this 
state after death, and in most cases is incapable of such 
contraction from the state of its walls. No pulse would be 
possible were the heart in a spasm of this kind, and the 
pulse, though small and often irregular, can usually be felt, 
Tt has, indeed, in some cases been apparently unaffected by 
the paroxysm. 

But by spasm may be meant an irregular and partial 
contraction like cramp in yoluntary muscles, or a fibrillar 
* DMS, vol. ti, 1905, p. 845, 
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contraction, such as is sometimes induced by faradie eur- 
rents in muscle under experiment. ‘The late Dr. Matthews 
Duncan, in the last conversation T had the honour to held 
with him, suggested that the state of the heart in angina 
peetoris might be like hour-glass contraction of the uterus. 
He had at that time experienced the pain. 

Views of this kind cannot be proved to be wrong, but 
objections might be raised, and the central fact and essen- 
tial significance of angina is that stress is put upon the 
heart, to which, for the moment, it is unequal. 

One of the main causes of such stress is resistance in the 
peripheral circulation, or, in other words, high arterial 
tension, and we owe to Lander Brunton the knowledge that 
in many attacks of angina there is an aggravation of 
habitual high tension by a general contraction of the arteri- 
oles. But the habitual state of the arterial circulation may 
he one of relaxed arterioles and capillaries and low tension, 
so that the heart has no abnormal resistance to overcome. 
Here sudden general arterial spasm would put the heart to 
greater stress than if the habitual tension were high, sinee 
the contrast between the work demanded would be greater, 

Huchard considers that the attacks of anginoid pain are 
due to ischemia of the heart, either from spasm of the 
coronary arteries, or from the relatively deficient blood 
supply through the narrowed vessels when exertion or 
increase of arterial tension demands increased blood supply 
to the heart. He compares the condition of the heart to 
that of the limbs in “ claudication intermittante,” 

This explanation is by far the most satisfactory that has 
yet been advanced, and the cases Huchard instances of true 
angina occurring in patients suffering from the rare con- 
dition of claudication intermittante are of great interest, 
Whether actual spasm of the coronary arteries occurs must 
be problematical, and, indeed, from the thickened, rigid 
condition of their walls in many cases, it would searcely 
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seem to be possible. But the suggestion that the relatively 
deficient blood supply to the heart muscle through the 
diseased coronary vessels induces a condition akin to cramp 
of the heart when it is called upon to do extra work will 
explain the ocenrrence of angina in all the diverse patho- 
logical conditions of the heart with which it may be 
associated, 

We must, it seems to me, assume that it is one of the 
arrangements by which the adjustment of internal reactions 
to external conditions is secured. The existence of the 
patient is threatened at the moment of the attack by arrest 
of the heart’s action, and were it not for the warning given 
by the pain, and the cessation of exertion thus enforced, 
the subject of this particular affection of the heart would 
die suddenly without any warning. 


Draranosts. 


Angina pectoris may be closely simulated by paroxysms 
of pain which are not symptomatic of disease of the heart © 
of any kind, and are not attended with danger, and, as we 
usually have to depend on the account given by the 
patient, it is often a matter of great difficulty to distinguish 
between true angina and merely anginoid attacks, ‘The 
difficulty will sometimes be aggrayated by the fact that the 
patient has earefully read up the symptoms. 

The age of the subject may be of assistance in deter- 
mining the question, Angina is yery rare before the age 
of forty-five, except in the case of aortic valvular disease or 
aneurysm or aortitis, 

Sex, again, may often enable us to exclude angina 
without hesitation. It is extremely rare in women at any 
period of life in the absence of the conditions just enume- 
rated, whereas so-called angina is a favourite complaint of 
neurotic ladies at all ages above thirty. What is described 











372 HEART DISEASE, 


as “spasms” by tea-drinking female out-patients becomes 
angina among the educated and neurotic, 

‘The appearance of the patient as ascertained from friends 
who have witnessed attacks may be valuable evidence. It 
does not necessarily follow that if he turns pale and has a 
look of alarm and suffering the paroxysms are those of trae 
angina; but if his colour and expression show no change 
it will be evidence to the contrary. 

The circumstances under which the early attacks come 
on are very significant, With rare exceptions the pain of 
angina is first experienced during exertion, and when it 
gradually increases in intensity with each successive attack 
and is provoked more and more readily, there can be little 
doubt as to its nature, If, on the other hand, the first 
paroxysms set in during repose, and particularly at a given 
interval after food, or at a particular hour of the night, the 
inference is equally strong that they are psendo-anginal in 
character and of gastric origin. Unless the history, onset, 
and nature of the paroxysms are quite characteristic, and 
confirmatory physical signs are present, we should only 
make a definite diagnosis of angina when all possible 
explanation of the pain can be exelnded. 

Tf we leave out of the consideration neurotic and 
hysterical attacks, which are usually easily recognizable, 
the cause of the spurious angina is nearly always some 
functional derangement of the stomach, and evidences of 
disturbance of the digestion, such as occasional attacks of 
vomiting, habitual flatulency with eructation, will often aid 
in establishing the distinctive diagnosis. In many eases 
dilatation of the stomach may be demonstrable by pereus- 





sion and succussion. 

‘A common combination is dilatation or distension of the 
stomach and high arterial tension, Together they give the 
nearest imitation of true angina, and if the heart be at all 
weak a fatal result is hy no means impossible in elderly 
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subjects. Such a result may be invited if the functional 
derangement of the stomach and liver are ignored, and 
digitalis or other cardiac tonic is given or the Schott treat- 
ment adopted, or if the paroxysms are simply treated by 
nitrite of amyl or nitro-glycerine. 


‘Vhe following case may be given to illustrate these attacks of 
so-called “ Paeudo-angina,” A medical man, aged 52, consulted me 
for sudden and agonizing attacks of pain in the precordial area. 
‘They were so severe that he had to sit down and lean forward, and 
wns incapable of movement or speech while they lasted, He himself 
attributed them to angina pectoris, but found that trinitrin or nitrite 
of amyl gave no relief. He was a gouty subject, and had hnd several 
attacks of acute articular gout, and some of his medical friends attri- 
buted the anginoid pain to gout, I found, on examination, that the 
vessels were in good condition, the arterial tension was not high, 
there was no valvular disease of the heart, which was normal in si 
and that the heart sounds were good. On examining the abdomen, I 
found that there was enormous dilatation of the stomach, and, on 
questioning him, ascertained that he was a heavy feeder, and was in 
tho habit of cating large quantities of meat and drinking effervescing 
water with whisky at lunch and dinner, I also ascertained that the 
attacks of pain did not come on after exertion or exposure to cold, but 
usually after a full meal, ‘Taking all these matters into consideration, 
T came to the conclusion that the attacks were not those of true 
angina pectoris, 1 enjoined moderation in diet, the giving up of 
effervescing water, and limitation in the amount of fluids taken, and 
prescribed a mercurial purge once a week, ‘The attacks soon ceased, 
and have never recurred, and though he has since had several bouts 
of acute gout, he is now in good heulth, and it is ten years since the 
attacks of precordial pain for which he consulted me. 








Proenosts. 


The prognosis of angina is beset with uncertainty. We 
can never tell when the next attack will come on, or 
whether it may not be the last. We are not, however, 
altogether without guidance, the elements of which will be 
an estimate of the relative predominance of the two chief 
factors in the production of the attack—whether inherent 
weakness of the heart wall on the one hand, or, on the other, 
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obstruction in the circulation or other cause of embarrass- 
ment of the heart’s action. 

While the attacks only come on when provoked by 
considerable exertion or excitement, or by flatulent in- 
digestion (not, of course, taking the patient’s word for the 
last-named cause), the hope may be entertained that by 
care in avoiding all known occasions they may be post- 
poned indefinitely, If, further, there is habitual high 
tension in the pulse, as in “angina yasomotoria,” this is 
at the same time evidence of obstruction in the arterioles 
and capillaries which may be capable of mitigation by 
treatment, and of some degree of vigour in the heart, which 
will usually be hypertrophied. So also will be accentuation 
of the aortic second sound, and still more any recognizable 
impulse or apex beat. 

The patient, of course, must not take exercise imme- 
diately after food, must never hurry or walk against a 
wind, and even on level ground must adapt his pace to his 
condition, and if compelled to go uphill must do so very 
gently and circumspectly, 

Angina, again, in connection with aortic valvular dis- 
ease, may run a very protracted course. It is when the 
pulse is soft and the heart is normal in dimensions, with 
imperceptible impulse and weak sounds, as in fatty degene- 
ration—when, in fact, the results of careful examination are 
negative—that the greatest uncertainty and danger exist. 
The occurrence of unprovoked attacks and of nocturnal 
angina will emphasize this conclusion. 


TREATMENT. 

The primary significance of angina pectoris is, as has 
been said, that the heart is umequal to the task of pru- 
pelling the blood. ‘The heart is itself always in fault, but 
undue resistance in the vessels may play au important part 
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in the production of the pain. The first consideration’ 
therefore, when the treatment of angina is undertaken, will 
be whether there is arterio-capillary obstruction which can 
be removed. The pulse will be examined carefully and 
repeatedly at different poriods of the day, before and after 
food, before and after the night’s rest, before and after such 
exercise as the patient can take with impunity. Tf at any 
time the artery is distinctly full between the beats, virtual 
tension exists, é.e. there would be tension were there adequate 
vis @ terzo, and it may be coneluded that obstruction is 
present in the arterioles and capillaries which probably 
contributes to the embarrassment of the enfeebled heart, 
the removal of which may afford relief. Not uncommonly 
there will be found a well-marked senile pulse, with the 
arteries large, tortuons, and thickened, full between the 
beats, but compressible, the pulse wave being sudden and 
ansustained. Here the loss of elasticity and expansibility 
of the entire arterial tree will be a cause of difficulty to 
the heart. The aortie trank and its main branches being 
atheromatous and refusing to dilate when the blood is 
propelled into them, the systole encounters the peripheral 
resistance at once just as if the vessels were a system of 
rigid, inelastic tubes. Nothing can be done to remedy the 
degeneration of the arteries, but it may be possible to lessen 
the resistance in the capillary net-work which has been a 
ehief factor in the production of the atheromatous state, 
and which is now adding cardiac oyerstrain and angina 
to previous ill-effects, 

In some cases of angina the pulse has all the characters 
of high tension without advanced disease of the vessels. 
This will usually be in gouty subjects, and we have angina 
which may justly be called “ gouty.” 

Whenever high arterial tension can be distinctly recog- 
hized in angina pectoris, there is an opening for treatment 
which may be palliative to a very important extent, and 
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sometimes curative. The treatment will be such as has 
already been described in discussing high arterial tension, 
Colchicum may be given with the mercurial aperient in 
gouty angina, «and also a mixture containing iodide and 
bicarbonate or citrate of potash, with gentian or some 
other vegetable bitter tonic, twice or three times a day. 
The iodide when well borne is often of remarkable service. 
In such casos the treatment may be pursued with con- 
fidence and with a certain degree of vigour. The diet 
must be strictly regulated, and the nearer it ean be brought 
toa milk and farinaceous diet without incurring distension 
of the stomach and flatulent dyspepsia the better. Heavy 
meals must, of course, be avoided. Elimination may be 
furthered by a tumbler of Vichy or Evian water, or plain 
soft water night and morning. 

When there is no conspicuous tension in the arteries, 
and their walls are in a state of degeneration, and when 
with this the walls of the heart are weak und probably 
fatty, while the same end is held in view and similar means 
are put in operation, great caution and watchfulness must 
be exercised. The bowels must be made to act daily, but 
mercurial aperients must be sparingly employed, an aloetic 
pill or liquorice powder, or some preparation of cascara, 
being given, if necessary, in the intervals, 

When angina complicates disease of the aortic valves, 
it is difficult to say whether arterio-capillary resistance eon- 
tributes in any way to its production, but if the pulse is 
good it will be well to give mild mercurial aperionts and 
iodides on the assumption that such may be the case, though 
eantion must be observed in their administration. 

If the pulse in the intervals between the attacks of 
anginoid pain is small, short, easily compressible and 
destitute of tension, no good result is to be expected from 
eliminant treatment, and even small doses of mereury may 
depress the patient. 


_| 
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Prominence has been given to removal of arterio-capil- 
lary resistance by eliminant treatment, because when called 
for, it may yield more permanent relief than any other 
line of treatment ; but arsenic and phosphorus may render 
very important service, and except in cases of markedly 
high arterial tension one or other of these should be 
given concurrently with eliminants. A particularly useful 
combination is arsenic with iodide of potassium and nux 
vomica. Phosphorus seems to have a specially favourable 
effect in angina associated with aortic regurgitation, Bella- 
donna or cannabis indica may be useful adjuvants in some 
cases; quinine and nux vomica also are often of service. 
Nitro-glycerine or the heavier nitrites may also be required 
habitually, though it is best when possible to reserve their 
use for the anginoid attacks themselves. In the case of a 
medical friend the erythrol tetranitrate appeared to be of 
great service, enabling bim to avert a fatal attack for 
many years. 





TREATMENT OF THE ATTACKS, 


There remains to be considered the treatment of the 
attacks themselves, Formerly brandy, various combinations 
of ether, nitrous ether, ammonia, lavender, and camphor, 
were the chief drugs resorted to. Inhalation of amyl 
nitrite and the administration of nitro-glycerine or of 
sodium nitrite or erythrol tetranitrate have now almost 
entirely superseded these remedies. 

Whatever the remedy, the patient should always carry 
it about with him, and have recourse to it as soon as the 
pain really sets in. The amyl nitrite is supplied in the 
convenient form of glass capsules containing five mins,, 
enclosed in a silk bag, so that one of these can be broken 
in a handkerchief and the vapour inhuled. Some prefer 
to carry a small bottle of amyl nitrite about, to which 
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they ean have recourse when the attack threatens, Nitro- 
glycerine, however, taken by the mouth, appears to be 
more generally useful, since, though the effect is scarcely as 
rapid as that of inhaled amyl nitrite, it Insts much longer. 
Erythrol tetranitrate is even more satisfactory, as its effects 
are more prolonged than those of trinitrin, Tabloids of 
nitro-glycerine containing one min, of a one per eent, 
solution can be carried about, and one or two can be 
swallowed when necessary with very little loss of time, 





In most cases nitro-glycerine has a better effect than 
amyl nitrite, though in rare instances nitro-glycerine ap: 
pears to have no influence on the spasm to which nitrite 
of amyl at once gives relief, In two cases of the kind 
that I have seen, it has seemed to me extremely probable 
that the anginoid paroxysm had its origin in the right 
ventricle, 

Occasionally when the nitrites fail we have to fall back 
on the old-fashioned remedies, especially when the heart 
failure is pronounced and the pulse tension is extremely 
low. Here it may do more good to help the heart by 
stimulants than to relieve it of work. While the paroxysms 
of angina are for the most part brief, the agony being such 
that it seems as if another moment must prove fatal, there 
are at times attacks of a protracted character. When the 
pain persists in spite of nitrites and stimulants, morphine 
and atropine should be administered hypodermically, and 
it is well to carry the needle into the substance of a muscle 
where the circulation is more active than in the sub- 
cutaneous cellular tissue. The initial dose should be small, 
but it may be necessary to employ morphine boldly, A 
turpentine stupe may also be applied over the region of 
the heart, or « mustard leaf or poultice. 

Tt must be remembered also that the nitrites give rise te 
great frequency of the heart action which may be w source 
of distress, We should consequently employ them very 
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cautiously when the angina is accompanied by a frequent 
pulse. The nitrites have been supposed to be heart tonics, 
but while their most prominent action is relaxation of the 
arterio-capillary net-work they also relax the cardiac 
museular fibres, 

As in so many other instances, the employment of nitro- 
glycerine and the nitrites is not without its drawbacks. 
Patients often come to rely on the immunity from pain 
which the remedies confer and then presume upon it. 
Liberties are taken and imprudences are committed, so that 
not unfrequently sudden death is precipitated which might 
with care haye been staved off for years. In placing the 
remedy in the patient’s hands, therefore, emphatic words 
of caution must be spoken and the danger must be 
pointed out. 

The instructions to be given with regard to exercise are 
extremely important. After a very severe paroxysm, how- 
eyer proyoked, rest in bed may be necessary for some days, 
and eyen for a period of two or three weeks, if the attack 
has been prolonged. The heart may be left extremely weak, 
its uction slow or faltering and irregular, and the sounds 
scarcely audible, and sitting up or turning in bed may be 
attended with giddiness or faintness or pain in the region 
of the heart. When such conditions are present, time must 
be given to the heart to recover itself, and measures must 
be taken to relieve flatulence and constipation, which will 
probably be associated with the other symptoms. 

Under ordinary circumstances, however, the rule usually 
applicable in heart disease holds good here. Whatever 
exercise the patient can take without provoking an attack 
at the time, or prostration afterwards, he will be the better 
for. While, however, the exercise should be as regular 
as possible, in no case is it more necessary to bear 
in mind the fact that the capacity for exertion varies from 
day to day, und that the sufferer from angina can do easily 
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one day what would be impossible for him on another. 
This is one of the objections to the Qirtel methods of 
treatment. Some of the influences which affect him we can 
recognize, such as wind, or severe cold, or great heat, or 
weather which is felt by people in health to be oppressive, 
or a moisture-laden atmosphere ; others arise out of internal 
conditions, flatulence, dyspepsia, constipation, functional 
derangements of the liver. ‘The patient's feclings and in- 
clinations haye thus to be taken into account, but without 
allowing inertia or nervousness to have undue weight. 
There is great room here for judgment and tact and per- 
sonal knowledge of the patient's disposition. Besides the 
caution necessary in cold and hot weather, the liability to 
anginoid attacks on walking soon after food must be borne 
in mind, and a period of rest after meals must be enjoined, 
especially after that particular meal which experience in the 
case under treatment has shown to be worst in this respect. 





CHAPTER XXVI. 


FUNCTIONAL AFFECTIONS (SO-CALLED) OF 
THE HEART. 


PAIN IN PRA‘CORDIAL REGION—SITE OF PAIN—EXPLANA- 
TION OF REFERRED PAIN AND AREAS OF CUTANEOUS 
HYPERALGESIA — DISORDERS OF RHYTHM OF TID 
TEART— MECHANISM BY WHICH THE RHYTHM OF 
THE HEART IS REGULATED —INTERMITTENT AND 
IRREGULAR ACTION OF THE HEART —PALPITATION > 
TACHYCARDIA, 


Tur term “functional affections” is retained, not for any 
merit of its own but for want of a better. Under it must be 
discussed a variety of symptoms having the heart for their 
centre, but which cannot be assigned to any structural 
change, ‘Taken all together they give rise to much actual 
suffering, and to far more nervous apprehension and fear 
of death than definite valyular and structural disease com- 
bined. So much is this the case that when patients come 
complaining of the heart, we are almost safe in concluding 
that the heart is disturbed by some cause outside itself and 
is not the seat of disease. 


Canviac Par. 


Pain is one of the symptoms which frequently gives rise 
to apprehension of heart disease. Leaving out of the 
question that of angina, which has already been discussed, 
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its most common seat is the region of the apex, but it 
may be felt over any part of the cardiac area, the left 
third space being next to the apex, the most frequent part 
in which pain is experienced. It is most commonly of a 
dull aching character, but may be sharp and stabbing or 
burning, and nervous women will exhaust all the epithets 
which can be applied to pain in their deseription of their 
sufferings. ‘Tenderness on pressure very commonly aceom= 
panies the pain; it is superficial and is equally severe, 
whether the pressure is made oyer a rib or in an intercostal 
space; it is often particularly severe in the edge of the 
mamma when this extends into the tender area, The 
tenderness is quite extra-thoracic, and is felt when the heart 
is not even indirectly reached by the pressure. 

Another special seat of tenderness is over the second rib, 
about an inch from the edge of the sternum, where a branch 
of the cervical plexus crosses the rib, Pressure here not 
only canses pain, but may give rise to intolerable cardiac 
distress. 

Explanation of Referred Pain and Areas of Hyperalgesia,— 
The relationship of areas of entaneous hyperalgesia and 
referred pain to visceral affections has been ably demon- 
strated by Mackenzie * and by Mead,t and will explain 
most of the above phenomena. Briefly, Head's conclusions 
are as follows :— 

As the viscera are insensitive, and from their inacces- 
sibility to touch are incapable of developing the sense of 
localization, the maximum pain is not felt in the affected 
organ. A painful stimnlus to an internal organ is con- 
ducted to the corresponding segment of the cord, where it 





comes into contact with the sensory nerves from the area of 
the body supplied by the same segment. ‘The sensory and 
localizing power of the skin is enormously in excess of that 


* Med, Chron., Manchester, 1892, p. 293; and Lancet, 1895, vol. i. p. 16, 
4 Brain, 1893, pp. 1 et neq.: and 1894, pyp. 839 ef sag. 





CARDIAC PAIN, 383 


of the viscera, and by a psychical error of judgment the 
pain is referred to the corresponding segmental area of the 
body, instead of to the affected organ, 

Tn neuroses of the heart, hypereesthesia, or, as Head puts 
it, hyperalgesia, of the corresponding cutaneous segmental 
areas is a common feature, whereas in angina pectoris this 
is as nothing compared with the widespread agonizing 
referred pain, 

According to Mackenzie and Head, in most affections 
of the heart and aorta the cutaneous areas in which hyper- 
algesia is present, and to which the pain is referred, are 
those corresponding to the first, second, third, and fourth 
dorsal segments, which comprise, roughly, all the front of 
the chest, from the second rib to the level of the nipple, 
the posterior and lateral surface from the level of the seventh 
cervical to the fourth dorsal spine, and certain areas on the 
inner aspect of the arms. 

In angina pectoris, however, the distribution of the 
referred pain differs considerably from that in other affec- 
tions of the heart, and it would appear that the painful 
stimulus to the heart is so severe that it sets up a wide- 
spread and violent commotion in the cord, so that pain may 
be referred upwards over certain cervical areas and down- 
wards as low as the ninth dorsal segmental area. 

Etiology.—Pain in the region of the heart may be due to 
conditions of the heart itself, to dilatation or overstrain, 
to an enfeebled and irritable state after a depressing 
illness, or to toxic influences, ey. tobacco, to direct pressure 
upon the heart by « dilated stomach or extreme distension 
of the abdomen, to reflex disturbance from some visceral 
derangement, or to nervous or emotional states. 

‘Taking the last-named first, it is exemplifled by the 
sharp pain in the heart, which may be induced by a sudden 
shock or fright, or by powerful emotion, and by the heart- 
ache of profound or protracted grief, But, without adequate 
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emotional influence nothing is more common than cardiac 
pain as an expression of nervous depression. 

Reflex pains are mostly of dyspeptic origin, but may be 
associated with uterine derangements. ‘The pain eaused by 
direct pressure of the diaphragm, carried upwards by a 
dilated stomach or distension of the colon or intestine 
generally, is accompanied by oppression of the breathing, 
and is usnally felt at the base of the heart and is aggravated 
on lying down. 

Pain due to overstrain of the heart is commonly a diffuse 
ache over the cardiac area, generally accentuated in the 
region of the apex. 

The treatment of cardine pain will in its details vary 
with the cause. If due to toxic influences, these should 
be removed, If due to overstrain or dilatation, the treat- 
ment should be on the lines given on p. 303, But in 
all cases it is most important to be able to convince the 
patient that there is no disease. While he has the idea 
in his mind that he is suffering from some serious heart 
affection, the concentration of his attention on the heart 
will be sufficient to renew the pain, and his apprehensions 
will interfere with the recovery of his nervous equilibrium. 

If due to reflex disturbances, such as derangements 
of the digestive organs, liver or uterus, these should be 
rectified by suitable diet and treatment, and, as a rule, 
tonics will be of service. 

With the internal and general remedies the local 
application of belladonna as a liniment or plaster will be 
useful. ‘The plaster is often more efficacious if it is applied 
80 us to afford support or to exercise pressure on the painful 
part, and it is well, therefore, to apply it in strips 
Counter-irritation over the tender area by a mustard-leaf 
or blisters is often of great service in neurotic individuals, 
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Disorpers or Ruyram or Tae Heart. 


These may be classified under the following heads :— 

1. Intermittency of the heart's action. 

2. Inregullarity in the force and frequency of the heart 
beats. 

3, Abnormally rapid action of the heart, which may be 
temporary (palpitation) or continuous (tachycardia). 

4. Abnormally slow action of the heart (bradycardia). 

‘These will be discussed in detail under their respective 
headings ; but it may be as well first to briefly refer to the 
views held as to the mechanism by which the rhythm of 
the heart is regulated, 


Mxcuanism reGuLATING THE Ruyram or THE Harr. 


Gaskell * describes the functions of the muscular fibres 
of the heart as rhythmicity, excitability, contractility, con- 
ductivity, and tonicity, by virtue of which the heart is able 
to beat and keep up the circulation independently of nerve 
coutrol, the vagus and sympathetic having only a moderating 
influence upon these varied functions. 

‘The muscle fibres at the mouth of the great veins and 
adjoining portion of the right auricle, and the muscular 
tissue joining the auricles and ventricles, according to 
Gaskell, possess the greatest power of automatically creating 
a stimulus for contraction. 

The fibres joining the auricle and ventricle play an 
important part in the conduction of the stimulus for con- 
traction from auricle to ventricle. On applying a clamp to 
the auriculo-ventricular groove in a frog’s heart, Gaskell 
states that, according to the tightness of the clamp, the 
ventricle may be made to respond to every second, third, or 
fourth contraction of the auricle. 

* “Yext-book of Physiology,” edited by Sebiifer, vol, ii 
2c 
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Mackenzie,* in a valuable paper, calls attention to these 
facts, and to the work of Englemann and Wenckebach on 
disordered rhythm of the heart, and contributes a series of 
interesting observations on the nature of the conducting 
power whereby the stimulus is conveyed from auricle to 
ventricle. His method of investigation is to take simul- 
taneous tracings of the jugular and carotid or radial pulses, 
and thus time the period which elapses between the auri- 
cular and ventricular systole. 

He attaches great importance to the function of the 
muscle fibres connecting the auricle with the ventricle, and 
shows that certain forms of urrhythmia, more especially 
intermittent action of the heart and bradycardia, are pro- 
bably due to depression of or a block in the conduetivity of 
these fibres, 

Nervous Influences.—Though the rhythmic action of the 
heart is automatic and dependent on the inherent properties 
of its muscular fibres, the central nervous system exercises 
an important controlling influence on the varied functions 
of the cardiac muscle through the pneumogastric and sym- 
pathetic nerves, Messages must constantly be passing to 
and fro along these nerves between the heart and centres 
in the medulla, by means of which the heart is kept in- 
formed of the condition and requirements of the body in 
general, and the vascular system in particular, so that the 
force and frequency of its beat, and the degree of tonicity 
of its muscle fibres, are regulated accordingly, 

All are familiar with the extreme and distressing yuriu- 
tions in the frequency of the heart beat which may be 
induced by sudden and violent emotions of fear or anger, 
or by intense excitement, which in certain diseased con- 
ditions may give rise to a fatal syncopal attack by arrest 
of the heart's action, Disturbances of rhythm may be 
occasioned by reflex impulses transmitted from the stomach 
* © Now Mothods of Studying Adfections of the Heurt,” B.ALJ., March, 1905. 








saith 


INTERMITTENCY OF THE PULSE. 387 


or other viscera in consequence of functional derange- 
ments. 

Gibson,* in his excellent account of “ Nervous Affec- 
tions of the Heart,” gives some interesting tracings from 
the experimental work of Wenckebach and Cushny, which 
show the different effects of electrical stimuli on the rhythm 
of the heart, according to the region stimulated, and the 
time in the cardiac eyele at which they are applied. 

As one of the results of these experiments, it is demon- 
strated that if a stimulus is appliod to the heart just before 
the normal of contraction is due, a premature imperfect 
systole takes place, which is insufficient to transmit a 
pulse wave to the wrist, so that a beat is dropped in the 
radial pulse. This will explain certain forms of inter- 
mittent pulse and irregular action of the heart, The 
nature of the stimulus which interferes with the normal 
automatic contraction of the heart is not always easy to 
determine. Probably, when the intermittency is a tem- 
porary phenomenon, it is the result of a reflex from some 
gastric or other visceral disturbance, When persistent, 
it may perhaps be due, not to reflex nervous influences, 
but to a block in the conductivity of certain of the cardiac 
muscle fibres referred to above. 


Iyrerirrency or THe Punss. 


By an intermittent pulse is meant a pulse in which a 
heat is missing from time to time, while in the intervals it 
is perfectly regular. ‘The intermission may occur at regular 
aud definite periods every four, six, or more beats up to 
twenty, or the number of intervening pulsations may vary. 

It is not characteristic of any form of heart affection and 
is rarely indicative of organic disease. An intermittent 
pulse may be constant and habitual, and the intermission 


* © Norvous Affeetions of the Heart," Young Pentland, 1904. 
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is then more likely to occur at definite intervals; it may 
be occasional only, and may be attributable to some dis- 
turbing reflex cause, of which flatulent dyspepsia is the 
most common. In some cases the pulse is intermittent 
after each meal; or in others tea, coffee, or tobacco may be 
the special cause of the intermission. It is common also 
in chronic gout, and may be among the signs of fatty 
degeneration of the heart. In case of doubt the patient 
should be made to walk briskly for a minute or two, when, 
if the heart is really weak and degenerated, the pulse will 
falter, whereas, if the heart is healthy, the intermission will 
usually disappear. Intermitteney of pulse may also be 
associated with nervous debility and hypochondriasis, the 
pulse becoming normal again when the patient regains 
good health. On examining the heart it is usually found 
that the canse of the intermission is not the actual omission 
of a heart beat, but the occurrence of a hurried and im- 
perfect contraction which rapidly follows the last of the 
series of normal beats, and does not transmit a pulse wave 
to the wrist. The imperfect beat may sometimes be felt on 
palpation; usually only the first sound is heard on aus 
cultation at the apex uneceompanied by a second sound. 
The heart beat which follows the intermission is usually 
more powerful than normal, While it is the rule that 
there is this feeble interposed heart beat, instances occur 
where it cannot be heard or felt, and in whieh the heart 
appears to remain quite passive. ‘This condition will be 
discussed further in the chapter on bradycardia, 

The pationt may or may not be conscious of the inter- 
imittent action of the heart, He is more likely to be aware 
of it when it is symptomatic of some functional derange- 
ment than when it is habitual; he may be conscious of a 
vague sense of discomfort or of an unpleasant sinking 
sensation in the cardiac region during the intermission, or 
he may feel the bump of the stronger beat which usually 
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follows the feeble and imperfect or dropped beat, In view 
of Gaskell’s, Wenckebach’s, and Mackenzie's work, referred. 
to above, the explanation of intermittent action of the heart 
when persistent would seem to be that it arises from 
lowering of conductivity in the muscle fibres joining the 
auricle and yentriele, so that the stimulus for contraction 
is not regularly transmitted from auricle to ventricle, Some- 
times this may be attributed to cardiac sclerosis, sometimes 
there is no apparent cause, It may be met with in men who 
enjoy vigorous health and live to a good old age. When 
the intermittent action of the heart is only occasional, it is 
usnally traceable to some toxic cause, such as tea, coffee, 
or tobacco, or to reflex gastric or other visceral disturbances, 
and suitable treatment for removal of the cause should then 
be adopted. 


Trrequnanity or tHE Heart's Action. 


Tregularity of the heart’s action, like intermittency, 
may be habitual or occasional. Habitual irregularity is 
commonly present in mitral incompetence and in cases of 
cardiac dilatation of any severity, when it is probably due 
to the variable supply of blood to the left ventricle, as 
explained in Chapter XI. It is occasionally met with in 
individuals in whom there is no evidence of any heart 
disease, and who enjoy good health and live to old age. 
Tn one instance I have known the heart’s action, without 
any apparent cause, to be markedly irregular during a 
period of at least twenty years to my knowledge in a 
gentleman who lived to the age of seventy and enjoyed 
yigorons health. 

Trregularity associated with excessive frequency of pulse 
is usually of serious prognostic significance, and may be an 
incident in the final stages of paroxysmal tachycardia, 

Trregular action of the heart setting in after middle life 
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with evidence of degenerative change in the vessels is also 
serious, a it may be due to fibroid change in the heart 
associated with sclerosis of the coronary vessels, 

Temporary irregularity of the cardiac action is much 
more common, and may be occasioned by tobaceo or strong 
tea, hy mechanical embarrassment of the heart by a dis- 
tended stomach or colon, or by yarious reflex causes, such 
as gastric and liver derangements, or emotional disturbances 
of various kinds, 

Trregularity of the cardiac action is more serions than 
intermission, and steps should at once be taken to remove, 
if possible, the exciting eause. When there is meehanical 
embarrassment of the heart by a distended and dilated 
stomach the distress at times may be severe, and there is 
danger of a sudden syncopal attack in elderly people in 
whom the heart has undergone degenerative changes. 


PAprration. 


By palpitation is meant frequent and violent action of 
the heart, of which the subject is conscious; but patients 
will sometimes say they are suffering from palpitation when 
there is neither frequency nor violence recognizable in the 
boat of the heart or pulse by the observer, and, on the 
other hand, may be unconscious of extremely rapid action 
of the heart found on examination. 

With palpitation there is usually uneasiness, sometimes 
pain, in the region of the heart, oppression of the respiration 
with frequent deep sighs and a sense of inability to fill the 
chest sufficiently, Often there is excitement and alarm 
and the patient feels giddy or faint; the face may be 
flushed or very pale. 

When the heart is acting very rapidly, many of the beats 
may fail to reach the radial artery, so that the pulse be- 
comes irregular, The reason probably is that the yentricle 





PALPITATION, 301 


has not time to fill, and that consequently there is not 
sufficient blood propelled into the aorta to communicate a 
waye to the peripheral vessels. Very often the artery is 
small and full between the beats, there being a general 
excitement of the vascular system with spasm of the 
arterial walls. This is particularly the case in hysterical 
palpitation, when there will frequently also be a copious 
secretion of pale dilute urine. 

On examination, during an access of palpitation, the 
heart may be felt to he beating violently, but when the 
rapidity of its action is extreme a faint vibration only may 
be communicated to the hand. On auscultation, the first 
somd may be loud and short, followed immediately by a 
weal: second sound, or, in the case of extreme frequency, the 
first and second sounds may be almost identical in character 
and equidistant, resembling very closely those of the foetal 
heart, and comparable to the puffing of a distant locomotive. 

Etiology.—Among the causes of what may be called 
ordinary palpitation as distinguished from tachycardia, the 
most important is a predisposition thereto on the part of the 
nerve centres governing the heart, which may be inborn 
or induced by modes of life or by the various circumstances 
which tend to lower the nervous tone or to promote neryous 
excitability, Palpitation is much more common in women 
than men, partly in virtue of the greater inherent suscepti- 
bility of the female nervous system, partly from the more 
emotional life of women, their greater confinement to the 
house, and their less vigorous exercise; but child-bearing 
and over-lactation are also in themselves serious predis- 
posing causes. In men a sedentary mode of life, exciting 
oceupations, dissipation, and excesses of all kinds, over- 
indulgence in tobacco, bring about a liability to palpitation. 
Mitral stenosis is a form of valvular disease in which attacks 
of palpitation are very liable to ccenr, the exeiting cause 
usually being gastric disturbances. 
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Among the exciting causes are sudden violent impres- 
sions on the nervous system of any kind—fright, an un- 
expected noise, a startling incident taking place before the 
eyes, a powerful emotion; these will set any one’s heart 
beating, but in a strong and healthy person the effect is of 
very brief duration; where the predisposition to palpitation 
exists they may initiate an uncontrollable attack. A similar 
statement applies to exertion—a brisk walk uphill causes 
the heart to act rapidly and powerfully under normal cireum- 
stances; in a predisposed individual the action may be 
exaggerated and protracted, so as to constitute an attack of 
palpitation, 

But the characteristic palpitation of the heart starts 
suddenly without obvious exciting cause, while the patient 
is sitting quietly at work or reading, or during sleep, when 
he or she may wake up from a frightful dream which 
appears to have brought on the attack. 

There is, however, as a rule, some internal exciting 
cause, which is most commonly gastric derangement 
attended or not with flatulent distension of the stomach or 
bowels. Other forms of peripheral irritation may act as 
exciting causes, such as uterine affections. 

Treatment.—To arrest an attack of palpitation it is 
sometimes only necessary to take a dozen deliberate deep 
breaths, and it is always well to try this expedient before 
resorting to drugs, The remedies of most general service 
are combination of alkaline and carminative stimulants ; 
bicarbonate of soda with ammonia and camphor or pepper- 
mint water is often sufficient, but compound tincture of 
chloroform, ether, valerian, lavender, ginger may be added 
or substituted; in some cases bromides are required. 
Undue acidity of the gastric contents is corrected, flatu- 
Jence is expelled, and possibly the stimulation of the 
pnenmogastric fibres of the mucons membrane of the 
stomach may have some inhibiting influence on the heart. 


id 
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Digitalis appears to have little or no effect, but belladonna 
may be useful, especially in combination with bromide of 
ammonium or sodium. 

For the prevention of palpitation the tone of the nervous 
system must be raised by the nsual hygienic and medicinal 
means, namely, change to the seaside, or, better, to moun- 
tain health resorts, exercise, fresh air, early hours, simple 
wholesome food, avoidance of undue excitement of all kinds. 
The emplast. belladonne over the region of the heart 
appears to have some influence in preventing or moderating 
the attack, probably mainly due to the mechanical support 

Careful inquiry should be made as to any relation 
between the taking of food and the occurrence of an attack 
and as to the existence of functional derangements of the 
stomach, liver, or other organs. ‘The abdomen should be 
examined to see if there is flatulent distention of the 
stomach, colon, or small intestine, and suitable remedies 
should be given for this, together with such tonics as are 
indicated by the general condition of the patient. 


TACHYCARDIA, 


Attacks of palpitation, or rapid action of the heart, may 
Jast a few minutes or a few hours, and are usually traceable 
to emotional or reflex gastric disturbances, and are not of 
great severity. 

There are, however, cases in which rapid action of the 
heart, with a pulse of 100 to 120, is a more or less permn- 
nent condition, and others in which attacks of extremely 
rapid action of the heart, with from 200 to 300 beats per 
minute, set in from time to time, lasting, perhaps, for several 
days, und eventually proving fatal. To this latter affection 
the term “ paroxysmal tachycardia” has been applied. 
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Erroroay. 


Occasionally one meets with individuals in good health 
who bave normally « pulse of from 90 to 100, 

Alcoholism in neurotic subjects may give rise to a 
permanently rapid pulse, and I have seen two instances 
in neurotic ladies addicted to alcohol in which a pulse of 
100 to 120 was present for a considerable number of years. 
A retired naval officer also consulted me from time to time 
for some months, und when seen always had a pulse of 
140, and there was every reason to believe that this rate 
was maintained in the intervals between his visits when he 
went about as usual, He was gouty, and had taken wine 
and spirits very freely. Eventually dropsy set in, and he 
died from heart failure. 

In Graves’ disease a permanent rapid pulse is one of the 
chief characteristics associated with enlargement of the 
thyroid, exophthalmos, ete. 

Tn this affection the tachycardia is attributed by most 
authors to excessive secretion hy the thyroid gland. Tn 
favour of this view are the clinical contrast between this 
disease and myxcedema, the inerease in the severity of the 
symptoms when thyroid extract is administered, and the 
improvement that has followed in some cases on removal of 
the bulk of the enlarged thyroid. 

Others consider that it is a pure neurosis, as the exciting 
cause can frequently be traced to some profound shock or 
emotional disturbance. 

Paroxysmal Tachycardia,—This aflection is characterized 
by attacks of extreme rapidity of the heart's action, in 
which the pulse rate may be from 150 to 250 per minute. 
The attacks may Just some days, or even weeks. They 
may terminate fatally from syncope, or cardiac failure and 
exhaustion, or may suddenly cease, and be succeeded by a 
period in which the patient enjoys good health. ‘They 
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may set in without any apparent cause, and post-mortem no 
gross lesion of any kind is fownd in the valves or heart- 
muscle, though there may be an extreme degree of dilatation 
of the heart in cases in which the tachycardia has persisted 
for a long period. 

Bristowe, quoted by Huchard, gives an account of a 
remarkable case in a boy aged 19 with a syphilitic history, 
in which the pulse rang-d from 240 to 250, then became 
irregular, with periods in which the rate was 200 for 10 
seconds, alternating with others in which it fell to 100. 
This lasted for 10 days, when the pulse suddenly fell to 60. 
Three weeks later he had 2 fresh attack, and the pulse rate 
rose to 288, but fell to 84 when he took to his bed. A 
month Iater he had a third attack, and the pulse rate rose 
to 308 when he was up, but fell to 64 when he lay down. 
This recurred on several occasions, and fifteen days later 
he died suddenly while playing the piano. 


PATHOGENY, 


‘The main cause of this affection must be some derange- 
ment of the nervous mechanism controlling the heart, and 
opinions are divided as to whether it may be due to ex- 
citation of the sympathetic or temporary paralysis of the 
yagus, or to some affection of the inhibitory centre in the 
medulla. ‘There is little to be said in favour of the theory 
that it is due to stimulation of accelerator fibres in the 
sympathetic. It is more probable that it may be due to 
derangement of the inhibitory mechanism in the medulla 
or to interference with inhibitory impulses descending from 
this centre through the pneumogastric. 

There is no evidence in support of bulbar disease as a 
cause of tachycardia, but there are cases on record in which 
tachycardia has apparently been due to compression of the 
yagus in the neck by enlarged glands, growths, or cicatricial 
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tissue. Instances of this are quoted by Huchard.* In 
most cases of tachycardia gross lesions of the trunk of the 
vagus can be excluded, but it is possible that its fibres may 
be damaged after they have penetrated the myocardium, 
(a) by compression in cardiac sclerosis; (4) by spread of 
inflammation in acute myocarditis ; (c) by the direct action 
of toxins in severe toxemias, with resulting peripheral 
neuritis. 

There is, however, no definite pathological evidence to 
support this surmise, and paroxysmal tachycardia is not a 
common sequela of acute toxemias. It may be that in- 
creased irritability of the cardiac muscle is the more 
important factor, but little is really known as to the 
pathogeny of this obscure affection, 





TREATMENT. 


In tachycardia, digitalis and the cardiac tonies gene- 
rally, or the carminatiyes which are useful in ordinary 
palpitation, appear to haye little or no influence on the 
frequency of the heart's action. Rest, mental as well ax 
bodily, and simple diet must be insisted on, and any 
functional derangements of the abdominal or pelvie viscera 
should be corrected. The drugs which have seemed to 
exercise control over the heart haye been bromides, in full 
doses, and belladonna or atropine, pushed to the limits of 
tolerance. 

Huchard has found digitalis useful, and has had good 
results in three cases with large doses of quinine. He has 
also given ergotin with benefit. 

Thymus gland has been given with the idea that it is 
antagonistic to the thyroid, but one would only expect 
benefit from this, if at all, in Graves’ disease. Galyanism 
of the vagi has been tried, and sometimes a measure of 
success has been claimed for this treatment, 

* “Mal. du Coeur,” vol. iil. p. 966, 
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Barr * states that he has had satisfactory results from 
the administration of nitrite of amyl and nitroglycerine in 
two cases of paroxysmal tachycardia, It will be seen that 
drugs of a widely different character have been employed 
in the treatment of this affection, and a certain measure of 
success has been claimed for each in individual cases; but 
it cannot be said that we have any certain means of reduc- 
ing the rapid action of the heart, and certain proportion 
of cases defy all known methods of treatment. 


* Barr, “Clin. Loot. on Paroxysmal Tachycardia,” B.MJ., vol. ii. 1904, 
p. 109. 


CHAPTER XXYL. 


DISORDERS OF RHYTHM OF THE HEART 
(Continued). 


VARIETIES OF SLOW PULSE AND THEIR CAUSATION—THE 
CONDITION OF BRADYCARDIA KNOWN AS STOKER 
ADAMS DISEASE—ETLOLOG Y—SYMPTOMS —DIAGNOSIS— 
PROGNOSIS—TREATM 





Vantstins or SLow Putse anp Tem CAUSATION, 


A coxprtioy of permanent slow pulse ranging from 40 to 
60 may be hereditary and compatible with good health. 
Tt is not, however, altogether free from suspicion of liability 
to heart failure under the stress of exertion or acute illness. 
Pathologically, it may be associated with cerebral tumour 
or meningitis (late stages), or with certain conditions of 
neurasthenia and with melancholia, 

Extreme slowness of pulse is also met with sometimes 
in toxic conditions, such as lead-poisoning, when it may be 
attributed to protracted high arterial tension, or may follow 
influenza, diphtheria, or typhoid foyer, the toxins of which 
allect the integrity of the cardiac muscular fibres. It may 
occasionally supervene in uremia, and in jaundice of pro- 
longed duration, Here, again, the slowing of the heart is 
attributable to toxic substances in the blood. Tt has been 
attributed in a few doubtful cases to over-dosing with 
digitalis and strophanthus and the like. his affection of 
slow heart action is to be differentiated from the apparently 
slow pulse met with sometimes in cardiac lesions, in whieh 
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the pulse seems to be slow because all the heart-beats are 
not felt as a pulse at the wrist, The pulse may in such 
eases be irregular, as well as infrequent, but cases are not 
uncommon in which only every other beat reaches the 
radial, the rate at the heart being, say, from 80 te 100, 
while the pulse rate as counted at the wrist is perfectly 
regular, but only 40 to 50, 


Sroxes-Apams Disrasn. 


In addition to the above 





nditions in which true brady- 
cardia is met with as an effect of various recognizable 
influences, there is a certain clinical entity characterized 
by a group of definite symptoms to which the name of 
Stokes-Adams disease has been given, from the fact that 
attention was first culled to it by Adams in 1827, while it 
was subsequently described in fuller detail by Stokes in 
1836. 

Tho disease is characterized by permanent slow pulse, 
ranging habitually as low as 20, or from that to 30 or 40, 
while there are from time to time exacerbations of the 
infrequency associated with syncopal, epileptiform, or 
psendo-apoplectiform attacks, Sometimes in the later 
stages there may be angina pectoris or Cheyne-Stokes 
breathing. 


ErtoLocy. 


‘Phe condition is almost invariably associated with senile 
degenerative changes in the vascular system. ‘The patient 
is usually over 50 years of age, and the artery at the wrist 
is large, hard, cord-like, and incompressible. The walls of 


the vessel are thickened, und urterio-scl 





erosis is the pro- 
minent feature. Huchard, quoted by Osler, states that the 
etiology of the condition is “la sénilité arterielle,” * and 


* Lancet, August 2%, 1908, 
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Osler endorses this opinion, although he gives three 
instances of the affection in young subjects in the interest- 
ing list of clinical histories of cases under his care. 

While thickening of and degenerative changes in the 
vessels are constant and important factors in the Stokes- 
Adams syndrome, they cannot be said to explain the brady- 
cardia or other phenomena, 

Huchard,* commenting on the frequency of arterio- 
sclerosis and the comparative rarity of the Stokes-Adams 
phenomena in association with it, suggests that the latter 
may be due to relative anwmia of the medulla from athe~ 
roma of the vessels supplying it. In support of this 
explanation, he refers to experiments by Brown-Séquard, 
Duret, and Conty, showing that anwmia of the bulb causes 
slowing of the pulse, and he instances the slow pulse met 
with in certain affections of the nervous system. He 
considers that the feeble action of the heart may be a 
contributory factor. 

Impairment of conductivity of the muscular fibres between 
the auricle and yentricle has been suggested by Mac- 
kenzie of Burnley as an explanation of the slow pulse 
in these cases. Gaskell has shown that in the frog’s heart, 
if a clamp is applied along the auriculo-ventricular groove, 
the ventricle can be made to respond to every second, third, 
or fourth contraction of the auricle or to remain quiescent, 
according to the tightness of the clamp. Mackenzie f calls 
attention to this, and has demonstrated, by simultaneous 
tracings of the auricular wave in the jugulars and the 
ventricular pulse in the carotids and radials, that similar 
phenomena may occur in the human heart, He has shown 
that in a case of slow pulse after influenza the ventricle 
failed to respond to alternate systoles of the auricle, and in 
a more extreme case of true bradycardia that the yentricle 


* “Mal, du Coour,” vol. i. p. 410, 
+ BMJ, March, 1905, 
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only responded to every third auricular systole. He there- 
fore attributes the slow pulse in Stokes-Adams disease to 
blocking of conduetivity in the muscular fibres between the 
auricle and yentricle. According to my experience, there 
is always at least one pulsation in the jugulars between the 
beats of the pulse. 

Gibson * has also published a tracing in which he demon- 
strates four auricular beats to one ventricular in a case of 
bradycardia, and he also attributes the phenomena in Stokes- 
Adams disease to blocking of conductivity. 

Maynard ¢ has recently published an interesting case of 
bradycardia, in which he noted two perceptible impulses of 
the right ventricle associated with subsidiary cardiac sounds 
interpolated between the beats of the left ventricle. He 
concluded that these sounds and impulses were produced 
in the right side of the heart during the diastolic pause of 
the left ventricle. This gave rise to some criticism by 
Gossage and Hay as to whether the assumption of an 
independent action of the two sides of the heart was tenable, 
I have, however, in one case, seen two or three distinct 
right ventricle beats interposed between each systole of the 
left ventricle, The beat of the left ventricle came at 
irregular intervals and was very powerful, giving a good 
radial pulse, but it did not always exactly coincide with » 
contraction of the right ventricle. I have also seen cases 
in which an independent beat of the right ventricle was 
present, associated with a pulsation in the veins of the neck, 
pointing to a right auricular contraction which had passed 
on to the right ventricle, 

Though it is not possible to demonstrate the contraction 
of the left auricle, I think we may assume that it is present 
in these cases, but is not transmitted to the left ventricle 
from a block in conductivity. This would explain the 





* © Nervous Affections of the Heart,” 1004, (Pig. 25.) 
+ BM... yo. ii, 1905, pp. 847 et seq. 
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absence of the left ventricle beat, and would not entail the 
assumption of independent action of the two sides of 
the heart. 

‘The left ventricle in this class of cases is usually hyper- 
trophied as a result of high arterial tension, and is more 
subject to degenerative changes, and it is conceivable that 
it would require a more forcible stimulus than the thinner 
walled and more healthy right ventricle, or perhaps a 
summation of stimuli, to throw it into contraction. 


Syaproms. 

Of the symptoms, the syneopal or epileptiform attacks 
are the most frequent and the most striking. They are 
characterized by sudden loss of consciousness without any 
warning, in which the patient usually falls to the ground, 
as in an epileptic fit; but there are very rarely general 
convulsions, usually only slight twitching of the face or 
extremities, or perhaps none at all, the attack resembling 
rather that of petit mal, In one case under my care for 
two years (J. F. H.B,) the patient was a retired colonel 
aged 74, with a pulse of 38 or 40, who had from time to 
time epileptiform attacks with loss of consciousness of short 
duration, in which he fell to the ground. THe had no other 
symptoms, no dyspnea or anginal attacks, and up to 
the day before his death he insisted on taking a daily 
promenade in the street. 

‘The epileptiform attacks are accompanied by a further 
fall in the pulse rate, and it has been supposed that this 
was a consequence of the seizures. But the sudden loss of 
consciousness and convulsions, when they occur, are, in 
judgment, due to momentary suspension of the cerebral 
circulation which results from « further fall in the pulse 
rate, already abnormally slow. 

Tn one case which I had the opportunity of observing, 
Joss of consciousness with slight twitching of the face took 
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place very frequently, and ocenrred on more than one 
occasion while T was examining the heart. Each time the 
heart-beat, previously very slow, was suspended for a long 
interval. The attack then came on, and could be watched 
from the first. If in the act of speaking, he suddenly 
stopped, the expression changed, and twitehings of the face 
and slight general movements followed. I have, however, 
seen cases in which there was well-marked passive dilatation 
of the stomach, and have observed a diminished tendency 
to syneopal and epileptiform attacks when this condition 
was treated by dieting and other measures, suggesting that 
the exciting cause of the syncopal attacks was of reflex 
gastric origin. 


Draanosts. 


The slow pulse of Stokes-Adams disease must be differ- 
entiated from the varieties of slow pulse enumerated at the 
beginning of this chapter, whether physiological, due to 
toxic substances in the blood, following on some acute 
bacterial infection, or associated with certain diseases of the 
nervous system. 

‘The age of the patient, the condition of the vessels, the 
ocourrence of apoplectiform and epileptiform attacks, will 
usually render the diagnosis an easy matter. The epilepti- 
form attacks can be distinguished from those of true 
epilepsy by their association with the slow pulse and by the 
previous history of the case. ‘The fact that no paralysis or 
apparent ill effect results from the apoplectiform seizures 
will readily mark them off from those due to cerebral 
hemorrhage. 


Proayosis, 


This is necessarily grave, as sudden death may occur 
from syncope, from angina pectoris, or from an apoplecti- 
form attack followed by coma, while the epileptiform 
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seizures involve the risk of an accident at any time. As a 
rule, however, it does not prove very rapidly fatal, and 
patients may survive for many months, or even years, 


TREATMENT, 


The condition is one in which treatment can hardly 
be expected to effect any great improvement. Iodide of 
potassium, nitroglycerine, and erythrol tetranitrate, which 
tend to keep down the arterial tension and make the work 
of the heart easier, are often of great service, and un- 
doubtedly tend to ward off the epileptiform and apoplecti- 
form seizures, 

The frequent association of dilatation of the stomach 
with Bradycardia must be borne in mind, and measures for 
the relief of this condition will form an important part of 
the treatment. Recovery may take place even when Brady- 
cardia, indistingnishable from Stokes-Adams disease, has 
lasted many months, and appears to be confirmed, and 
cases are met with in which this condition comes and goes, 
Treatment of any gastric complication should therefore be 
persevered with, and careful instructions as to diet should 
be given. 

‘A light and simple diet should be enjoined in all cases, 
with strict moderation in animal food, if it is taken at all. 
Huchard advises a strict “régime lacté,” as this tends to 
keep the arterial tension low and throws least work on the 
kidneys, and he points out that renal inadequacy is common 
in this affection. 

A certain amount of gentle exercise may be taken when 
it is well borne and gives rise to no unfayourable symp- 
toms, but in some cases the slightest effort is liable to 
bring on a cerebral attack. The amount of exercise which 
can be taken must be decided by experience in each 
individual case. 


CHAPTER XXVIII. 


ACUTE AORTITIS OR ACUTE DEGENERATIVE 
LESIONS OF THE AORTA, 


EXPERIMENTAL EVIDENCE —ETIOLOGY—MORBID ANATOMY— 
PATHOGEN Y—PROGNOSIS—TREATMENT, 


Acute uortitis, in its typical.aspect, as described by Bizot, 
is a somewhat rare affection, but in lesser degrees of severity 
is of comparatively frequent occurrence, and has not received 
the attention it deserves; most affections of the aorta, 
even in acute infections, being usually loosely classified as 
“atheroma.” Bizot, in 1837, and Ranvier in 1868, gave an 
account of the pathological, and Buequoy and Leger, some 
years later, of the clinical aspects of the disease. 

Gilbert and Lion, in 1889, produced acute aortitis experi- 
mentally in rabbits by inoculation of micro-organisms after 
first injuring the aorta with a stylet. Boinet and Romary, 
in 1898, succeeded in producing acute aortitis experi- 
mentally by inoculation of cultures, and also of the toxins 
only, of various micro-organisms, which in some instances 
attacked the wall of the aorta not previously injured by a 
stylet. They also showed that degenerative changes set in 
rapidly in the affected subendothelial tissue. They further 
showed that the administration to animals for some months 
of toxie substances, such as lead and uric acid, produced 
lesions in the intima, 

Huchard,* referring to their experiments, gives a remark- 


#* Malndies du Coour,” vol. ii p. 270. 





406 HEART DISEASE. 


able illustration by Boinet of a section of the aorta from 
a case of facial erysipelas, in which typical gelatiniform 
plaques were present on the endothelium, and chains of 
streptococci were seen scattered through the middle coat. 


Mors Anatomy. 


‘The aorta is usually dilated, and may be fusiform or 
globular in shape. On laying it open it is seen to be of a 
patchy red or pinkish colour, and the surface is irregular 
and uneven for a distance of about 14 to 2 inches from the 
aortic valves. The uneven surface is due to the presence 
of smooth, pinkish, rose-coloured, or greyish patches of 
varying size, termed by Bizot “gelatiniform,” from their 
opalescent appearance. The colour of these patches may 
vary from a pale pink or grey to a deep red, the colouration 
being mainly due to post-mortem staining from dissolved 
hiemoglobin, In cases of less severity the change may be 
limited to one or more small yellow raised opaque patches, 
often loosely termed atheroma, 

The frontispiece, drawn from a recent specimen of 
primary acute aortitis, well shows the appearance presented 
by the affected aorta. 

On microscopic examination of these gelatiniform 
plaques or patches, the endothelium is seen to be swollen, 
and beneath it are necrotie patches infiltrated with flat, 
elongated cells, apparently due to proliferation of the con- 
tissue elements, The middle and outer coats are 





nectiv 
less affected, but they may be swollen and infiltrated with 
small round cells, which, in the adventitia, are chiefly 
conspicuous round the vasa yasorum, 


Erro.oey, 
Acute Infectious Diseases—Acute aortitis may occur in 
the course of scarlet fever, small pox, more rarely in measles, 
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and in yarious affections of known bacterial origin, namely, 
typhoid fever, erysipelas, pneumonia, septicemia, influenza, 
rheumatism, and tubereulosis. 

Tn young children who have died of pneumonia or septi- 
exmia, or some acute bacterial infection, I haye frequently 
seen at the autopsy small yellow raised patches in the aorta, 
which may be regarded as instances of acute degenerative 
lesions due to the action of micro-organisms or their toxins. 

Acute degenerative lesions of the aorta may also occur 
in severe syphilis in the secondary stage, and also in gout 
and lead poisoning; but in these affections the chronic 
degenerative change known as atheroma is more common, 
especially in tertiary syphilis. 


ParHogeny. 


The experimental results of Gilbert and Lion, and 
Boinet and Romary, referred to above, throw an important 
light on the pathogeny of acute aortitis, and show that it can 
bo produced by the action of micro-organisms and their 
toxins, 

In the instances in which the vessel wall was injured 
by a stylet, one must presume that the micro-organisms 
effected their entry at the site of the lesion by direct 
frontal attack. Where acute aortitis resulted from inocula- 
tion without previous injury to the vessel, or from ingestion 
of toxic substances, the site of the lesion beneath the 
intima, and the cellular infiltration round the vasa 
yasorum in the adventitia, would seem to indicate that 
the toxins reached the affected tissue through the vasa 
vasorum, The immediate result appears to be necrosis of 
the part attacked, as there are areas of swollen degenerated 
amorphous tissue beneath the intima, Subsequently, there 
is an attempt at repair shown by the presence of flattened 
proliferating connective tissue cells. As the vasa vasoram 
nurmully do not penetrate the middle coat, these proliferating 
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cells are not vascularized, so there is no formation of 
fibrous tissue or efficient repair, and there is a tendency to 
the deposition of lime salts in the affected area, In many 
instances of so-called atheroma of the aorta, as will be 
shown later in the chapter on that affection, we find vessels 
penetrating the media and extending down to the sub- 
endothelial tissue, which may be an attempt to vascularize 
newly formed connective tissue cells proliferated in the 
process of repair, 

In view of the pathological changes found, which are 
of the nature of an acute necrosis, the term acute aortitis 
seems scarcely suitable, and I would suggest “acute 
degeneratiye lesions” of the aorta as a more suitable 
nomenclature, 


Symptoms, Puysican Sians, AND D1AGNosts, 


Throbbing of the earotids, a sense of constriction and 
burning pain behind the sternum, a feeling of intense 
oppression, accompanied by paroxysms of dyspnea, have 
been described as characteristic features of this affection. 
The temperature is not, as a rule, raised, except as a result 
of u primary infection of which the aortitis may be a com- 
plication. Dilatation of the aorta frequently ensues, but as 
an aorta previously dilated from atheromatous degenera- 
tion may be attacked, this is not always a helpful physical 
sign. 

Angina pectoris may be a prominent symptom, as the 
root of the worta is very commonly affected, and the orifice 
of one of both coronary arteries may be obstructed by swell- 
ing of the adjacent tissues. 

Huchard attaches considerable importance to dilatation 
of the aorta, and 
symptoms in association with this serve to render a diagnosis 
possible. It is, however, difficult to arrive at a diagnosis 


nsiders that a sudden onset of severe 
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with any degree of certainty during life, and, in the absence 
of angina, it can rarely be made, 

An interesting account of two cases of acute aortitis was 
published in the Lancet by Poynton.* One of these cases, 
under the care of Dr, Cheadle, at St. Mary's Hospital, I 
had the opportunity of obserying. The following is an 
account of the case, abridged from Dr. Poynton’s description 
in the Lancet :-— 


A woman aged 38 was admitted to St. Mary's Hospital, February, 
1809, suffering from pain in the heart aud vomiting. ‘Two months 
before admission she had suffered from attacks of precordial pain 
extending down the left arm, These attacks, infrequent at first, had 
during the last week become more severe, and were accompanied by 
vomiting aud faintness. ‘There was uo history of syphilis, On admis- 
siou she was well nourished and free from pain, but shortly after- 
wards she had an attack of pain in the left. arm, with a feeling of faint- 
ness, which Dr. Cheadle considered to be true angina pectoris. She 
volunteered the statement that any sudden exertion was liable to bring 
on the attacks of pain. ‘The temperature was normal, pulse 72, but at 
times the pulse become excited and irregular. The heart was not 
hypertrophied ; there were uo murmurs at the buse, but the first 
sound at the apex was sharp, and was preceded oveasioually by a short 
presystolic murmur. 

At midnight three days after admission she had a severe attack of 
Angina pectoris, accompanied by vomiting, aud she died two hours 
later. 





At the autopsy the heart was slightly dilated. The mitral valve was 
somewhat thickened from old endocarditis, and coutained a ealeareous 
nodule, Its orifice was slightly stenosed. Otherwise the heart appeared 
to he normal. 

The aorta for the first two inches was extensively diseased, The 
intima was pinkish-red in colour, with raised patches, some of trans: 
Incent appearance, others yellow, with a red flush round their bases. 
A few patches resembled the condition of ordinary atheroma. The 
‘appearance was that of an acute aortitis, supervening on a more chroni¢ 
condition, 

‘This is well shown in the coloured frontispiece, which was drawn 
from this specinen. 

‘The orifice of the right coronary artery was slightly narrowed, but 
admitted a large probe. That of the left was not affected. 

Microscopical Examination— 

Aorta.—The intima was swollen. The vessels were disteuded, and 


* Lancet, 1899, vol, i, pe 352. 
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around them was a free exudation of cells, which in places reached the 
surface of the intima, The elastic coat was also freely infiltrated with 
leucocytes, Where the aorta merged into the heart-wall the exuda- 
tion could be traced beneath the endocardium of the left ventricle. 

Heart Muscle. —This showed loss of striation, extensive hyaline, and 
fatty degeneration in many places, and the nuclei showed a feeble 
staining reaction. In some places between the muscle fibres there 
was a cellular infiltration and au appearance of active reaction. Some 
of the vessels showed an increase in the thickness of the outer coat, but 
no endarteritis or narrowing of their lumen. 

Dr. Poynton points out that there was no disease of or marked 
obstruction of the orifices of the coronary arteries to explain the 
anginal attacks. He attaches great importance to the profound 
changes in the cardiac musele accompanying the aortitis, and attri- 
butes death to cardiac failure from this cause. 


Prognosis. 


When the orifice of one of the coronary arteries is in- 
volyed, and attacks of angina pectoris result, the prognosis 
is necessarily very grave. 

In lesions of great severity affecting the arch of the 
aorta, there is risk of sudden death from perforation, and 
recently a man aged 46 was brought into St. Mary's 
Hospital, moribund, in whom a post-mortem examination 
disclosed the pericardium full of blood, and a minute per- 
foration in the aorta only 1 mm, in diameter, the result of 
an acute degenerative lesion, 

In lesions of minor severity the damaged area remains 
permanently a weak spot, and may later on in life give rise 





to an aneurysm, or become the seat of a caleareous deposit. 


‘TREATMENT, 


Tf the affection is diagnosed, absolute rest and a light 
non-nitrogenous diet should be enjoined. Wor the attacks 
of angina, if present, nitrite of amyl or one or other of the 
nitrites may be administered. Iodide of potassium and 
arsenic may be given with advantage as the attack 
subsides, 
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ATHEROMA OR CHRONIC DEGENERATIVE 
LESIONS OF THE AORTA, 


ETIOLOGY OF GENERAL ARTERIO-SCLEROSIS AND ATHEROMA 
—MORBID ANATOMY—PATHOGENY—DIFFERENT VIEWS 
—PHYSICAL SIGNS AND SYMPTOMS—AORTIC INCOM- 
PETENCE DUE TO DEGENERATIVE OHANGE—ITS DIS 
TINGUISHING FEATURES—PROGNOSIS—TREATMENT. 


Avunnoma of the aorta is a degenerative change affecting 
primarily the deeper layers of the vessel wall. ‘The name 
is derived from the Greek word a@dpy or a0hon, which means 
“gruel” or “ porridge,” and emphasizes the fact there is 
softening and breaking down of the diseased area, 

Tt may be associated with degenerative changes affecting 
the general arterial system, commonly termed “ arterio- 
sclerosis,” or it may exist independently of other vascular 
lesions. 

Erionoey, 


Atheroma of the aorta is usually a disease of middle or 
Many of its causes are the same as those of 
general arterio-sclerosis, which compris 





advanced life. 








L. High arterial tonsion, the etiology of which has already 
been discussed in Chap. Il. Under this heading we haye 
chronic renal disease, gout, over-eating and drinking, 
particularly excessive meat-eating, associated with defective 
metabolism and imperfect elimination, 

Heredity plays an important part, more especially in 
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association with the last-mentioned group of cases, in which 
the tendency to early vascular degeneration may be trans- 
mitted through many generations. 

2, In addition to high arterial tension, which involves a 
constant undue strain on the walls of the whole arterial 
system, and is, as has already been said, a cause of general 
urterio-sclerosis, there is one form of intermittent strain con- 
nected with certain occupations, which affects more par- 
ticularly the arch of the aorta, This has already been 
referred to in association with chronic endocarditis (p, 83). 
‘The occupations in question are those of the miner, collier, 
gravedigger, blacksmith, and hammerman, which involve 
violent effort in a constrained and cramped position, or 
exertion during which there is prolonged closure of the 
glottis and fixation of the chest in holding the breath, which 
give rise to extreme and frequent variations in the blood 
pressure, and excessive strain on the walls of the arch of 
the aorta. Hence dilatation of the aorta with associated 
aortie incompetence are particularly liable to result. 
General arterio-sclerosis is usually present as well in a 
marked degree, 

3. Lead poisoning. 

4. Diabetes and rheumatoid arthritis are mentioned 
by some authors as causes of arterio-selerosis. In diabetes 
in young subjects I have frequently seen small patches of 
atheroma in the aorta, and in those past middle life exten- 
sive disease of the cerebral vessels, but in most instances the 
diabetes proves fatal before any extensive general arterio- 
sclerosis results. In rheumatoid arthritis and chronic 
joint affections thickening and hyperplasia of the vessels 
are frequently met with, 

5, Alcohol and tobacco are usually included in lists of 
causes of arterio-sclerosis, but there is scarcely sufficient 
evidence to prove that they are directly responsible, though 
the wide variations of blood pressure to which they give 
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rise must have a deleterious effect apart from possible toxic 
influences. 

Among the causes of atheroma of the aorta more par 
ticularly, as apart from general arterio-sclerosis, are— 

1, Syphilis —This is one of the most important causes of 
degenerative changes in the aorta, and may affect the aorta 
alone, as in many cases of aneurysm. 

2, Bacterial Infections.—These have already been 
enumerated and their modes of action discussed in the 
chapter on acute aortitis. It is doubtful how far they 
should be included among the causes of chronic degenera- 
tive change, with the exception of tuberculosis, and, perhaps 
of rheumatism, but it is difficult to draw a hard-and-fast line 
between acute and chronic infections. It is possible that 
many instances of so-called atheroma of the aorta found in 
later life may be the result of an acute degenerative lesion 
of an early date, in which calcification or imperfect repair 
has taken place. 


Morsip ANATOMY, 


In the earlier stages the inner aspect of the arch of the 
aorta is studded with opaque, yellowish elevations, smooth 
on the surface, and varying in number, size, and shape. 
Later on, ulceration of the endothelial surface may take 
place, and irregular ragged ulcers result, or calcification of 
the diseased areas may occur, which may be so extensive 
that a portion of the aorta is converted into a rigid, in- 
elastic, calcareous tube. 

‘The arch of the aorta is most commonly affected, but the 
abdominal aorta may be attacked as well, or independently, 
or the whole of the thoracic and abdominal aorta may be 
diseased. 

Microscopic Examination.—Microscopically, in a section 
from one of these irregular yellow swellings, the endothelium 
is seen to be pushed forward by a mass of non-staining 
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necrotic material, in which may be distingnished elongated, 
spindle-shaped connective tissue cells with atrophic small 
nuclei, strands of swollen fibrous tissue, and in the deeper 
layers, elastic fibres and smooth muscle fibres, the latter 
undergoing hyaline degeneration. (Vide Pig. 25.) In 
more advanced cases, fat droplets, crystals of cholestrin, 
and areas of calcification may be present. 

The degenerative process appears to start in the intima 





FIG, 25,—SEOTION OF WALL OP AONTA, SHOWING EXTENSIVE ATHEROMA 
AFFECTING THE MEDIA AS WELL AS THE INTIMA. 


immediately beneath the endothelium, the adjacent layers of 
the media being next affected, or sometimes simultaneously, 

While this holds good for arteries of lesser size, in the 
aorta the seat of the primary degeneration may be at some 
point in the deeper layers of the media, particularly in 
aneurysm, as will be pointed out later in the chapter on 
this affection. 

‘The vasa yasorum in the adventitia are usually thickened, 


_ 
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and may be entirely obliterated in places as the result of 
endarteritis, us in Fig. 26, taken from a case of advanced 
atheroma of the aorta in a man with a syphilitic history. 
Sometimes they are congested, and in their neighbourhood 
are extensive areas of round-celled infiltration. The cells 
are of the type of lymphocytes, and the appearance suggests 








FIG. 26—SROTIOS OF ADVENTITIA OF THE WALL OP THE AOWTA, SHOWING 
ENDARVERITIS OPLITERANS OP THE VASA VASORUM. A, VRSEEL COM 
PLETELY oputrenaTup. (x 80.) 

that they are called up from the lymphatics as a first line 

of defence in the tissues against toxins exuding from the 

vessels, In addition to these lymphocytes, there may be 
periarteritis and proliferation of connective tissue cells, 
which is the seeond line of defence by the tissues. Whereas, 
normally, no vessels can be detected in the middle coat of 
the aorta, frequently, in cases of atheroma, numerous small 
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even in its earliest stages, is the presence of amorphous, 
necrotic, non-staining materal. The attempt at cell pro- 
liferation is feeble, and one never sees true fibroblasts with 
large healthy nuclei, which take the stain well, among the 
newly-formed cells; the nuclei are small and atrophic, and 
the half-starved cells seem to have given up the attempt to 
form new fibrous tissue. 

The areas of atheromatous tissue do not always fit 
into depressions in the media, as suggested by Thoma. 
In the section of the atheromatous coronary artery in 
Fig. 19, p. 821, it will be seen that the whole of the 
intima is extensively diseased, and the media is only 
affected at the point where calcification has taken place, 
that is, where the disease in the intima is most advanced, In 
wneurysm it is true that definite atrophy and thinning of 
the media and a depression on its inner aspect can be made 
out. Here it is probable, as will be shown later in the 
chapter on aneurysm, that focal necrosis in the inner half 
of the media may be the primary change, but the condition 
is different to that which obtains in atheroma of the smaller 
vessels. It is contrary to experience that nature should 
attempt to repair a weak spot by evolving a mass of useless 
necrotic material, which is what is suggested hy those who 
hold that the atheromatous tissue is compensatory and 
secondary to degenerative change in the media, 

A third and more satisfactory theory is that the primary 
change is a degeneration or necrosis of the sub-endothelial 
tissue in the intima and deeper layers of the media. ‘This 
may be due, among other causes, to the cutting off of mutri- 
ment by obliterative lesions of the vasa vasorum, as shown 
in Fig, 26 in the case of syphilis. 

Huchard * attributes all forms of arterio-sclerosis and 
atheroma to endarteritis obliterans of the vasa vasorum, and 
sums up his conclusions as follows :— 

* “Maladies du Coury” vol. i. p, 163. 
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“J. Arterio-sclerosis or atheroma is a dystrophic sclero- 
sis of the walls of the vessels consecutive to endarteritis 
obliterans of their nutrient arteries, According to H. 
Martin, atheroma of a vessel furnished with vasa vasorum 
is inyuriably preceded by endarteritis of its nutrient vasa 
vasorum. 

“2. In the evolution of general arterio-sclerosis we can 
distinguish two periods anatomically: (a) development of 
endarteritis of the vasa vasorum; (b) disorders of nutri- 
tion, which are a consequence of this, and lead to general 
arterio-sclerosis on the one hand, and visceral sclerosis on 
the other. Clinically, the first period is usually latent, but 
the second, that of disordered nutrition, gives rise to 
symptoms more or less distinctive.” 

Huchard* meets the objection that the yasa vasorum 
cannot be traced to the intima, and scarcely even penetrate 
the media, with the statement that it is for this very 
reason, namely, that the intima is most distant from the 
source of nutriment, that the degenerative change com- 
mences in the sub-endothelial tissue; the endothelium 
itself, being nourished by the general blood stream, does 
not usually suffer. 

That the more delicate endothelium of the vasa vasorum 
may be affected by toxins in the blood, and endarteritis 
result, leading to obliteration of these vessels and vonse- 
quent atheroma of the aorta, is shown in Fig, 26, and has 
already been demonstrated by Mottt in the case of 
syphilis. 

It is possible that other toxins also, ey. lead and urie 
acid in gouty subjects, may act in the same way, but I do 
not think that obliteration of the vasa vasorum is invariably 
responsible for all degenerative lesions of the aorta, 

Tt is probable that, in some cases, the areas of focal 


* “Maladies du Cour,” vol. i, p. 158. 
+ Allbuit's “ Systom of Medicine,” vol. vie p. S11. 
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necrosis in the subendothelial tissue or deeper layers of 
the media may be directly due to the destructive action 
of toxins reaching these tissues through the vasa yusorum. 
These toxins may be— 

(a) Of bacterial origin, 

(0) Metallic, eg. lead. 

(c) Antogenetic, the result af imperfect metabolism, as in 
eases of high arterial tension or gout. 

‘The explanation of the presence of cellular elements, 
which have the appearance of atrophic fibroblasts, would 
seem to be that they are the result of an attempt at repair 
by proliferation of connective tissue cells, which fails because 
efficient vascularization cannot take place, since the vasa 
vasorum are too far distant to throw off capillary loops, 
which would have to traverse the media before they reached 
the newly formed tissue. Thus the newly formed fibroblasts 
are incapable of forming new fibrous tissue, and themselves 
degenerate in turn, 

In some cases, however, numerous vessels can be seen 
penetrating the media and reaching almost down to the 
intima, his is well shown in Fig. 27. Here, I take it, we 
have an attempt at vacularization of newly formed tissue in 
the media. 

This could scarcely occur if the primary lesion, causing 
focal necrosis, was obliteration of the vasa yvasorum, but 
might ensue if the necrosis was an acute process due to the 
destructive action of toxins conveyed through the vasa 
vasorum, and was followed by an efticient attempt at repair 
when the causative toxemia had subsided. 

Strain, whether intermittent or continuous, is an im- 
portant etiological factor in degenerative lesions of the 
aorta, more especially in relation to aneurysm, as will be 
seen later. 

Conclusions—Atheroma is a focal necrosis of the sub- 
endothelial tissues of the intima or the adjacent layers of 
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the media, due either to the destructive actions of toxins 
conveyed by the vasa vasorum or to loss of nutriment from 
obliteration of the vasa vasorum by endarteritis. 

The cellular elements are the result of an attempt at 
repair by proliferation of connective tissue cells, which fails 
because efficient vascularization is impossible. 

‘The explanation of atheroma due to intermittent strain 
associated with arduous occupations, i/ we admit that sérain 
done can produce atheroma, may be that it is in part due 
to impaired nutrition of the deeper layers of the media, 
because the condition of oyer-tension and stretching of the 
aorta interferes with the passage of nutritive fluids through 
its walls, and in part to mere mechanical overstrain. 


PuystcaL SicNs AND SyMpros, 


Atheroma of the worta in its early stages does not give 
rise to any characteristic physical signs or symptoms. ‘The 
degenerative process, however, is commonly not confined to 
the aorta, but is associated with general arterio-sclerosis, 
evidence of which will be found in the thickened, rigid, 
uneven radials, the tortuous, irregular, and prominent 
brachials, which are thrown into curves at each beat of the 
heart. In the case of syphilis and acute toxwmias, the aorta 
alone may be affected. The aorta frequently becomes 
dilated from the yielding of its weakened walls, Some- 
times there may be dulness to the right of the sternum, and 
slight pulsation, but this is seldom apparent except in the 
case of aneurysm or local dilatation. The most trustworthy 
sign of dilatation is the alteration in the character of the 
aortic second sound as heard at the aortic cartilage. This 
becomes low-pitched, musical, or clanging in character, and 
appears to be prolonged, 

‘The aortic orifice may be stretched so as to give rise to 
aortic incompetence from imperfect apposition of the valves, 
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or the aortic ensps may be damaged as a result of strain, 
and be involved in the degenerative process, becoming 
thickened, more or less rigid, and incompetent. 

‘This form of aortic incompetence differs greatly in its 
characteristics from that due to acute endocarditis, dis- 
enssed in a previous chapter. 

Here the aortic valves haye become incompetent, usually 
as a result of high arterial tension with which the degenera- 
tive change is commonly associated, and to which it is 
secondary, The amount of regurgitation is slight; the 
diastolic murmur is accompanied by a low-pitched, lond, 
ringing, second sound ; the pulse is not markedly collapsing ; 
the artery can be felt between the beats, and is usually 
thickened. 

‘The arterial tension, though somewhat reduced, remains 
high in spite of the leakage, because the abnormally great 
peripheral resistance, the original cause of the high tension 
in the circulation, is unaltered, and the heart is usually 
hypertrophied, and acting powerfully. Moreover, in this 
¢lass of cases, the amount of regurgitation is seldom very 
great, I haye found the blood pressure, estimated by 
Riva Rocci’s instrument, to range from 140 mm. to 190 
mm., as contrasted with a blood pressure of 90 to 120 mm. 
in cases of aortic regurgitation due to acute endocarditis, 
in whieh, for reasons given in Chapter IIL., the mean blood 
pressure is usually low. 

It is the indiscriminate classification of cases of aortic 
incompetence in which the valves have given out as a result 
of strain and high arterial tension, with the totally different 
group in which the yalves have been rendered incompetent 
by acute endocarditis, and to a great extent destroyed, 
that has given rise to so much discrepancy of opinion 
as to the mean blood pressure or arterial tension in aortic 
regurgitation. 

Aneurysm.—One of the most serious results of atheroma 
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of the aorta is local weakening of its wall, which may lead to 
the formation of an aneurysm, 

Ocelusion of Coronary Arteries.—Athcromatous change in 
the neighbourhood of the orifices of the coronary arteries 
may partially occlude one or both of them, and give rise to 
angina pectoris, or to fibroid change in the heart wall. 


Prognosts. 


Tnasmuch as atheroma is a degenerative change, is 
usually progressive, and may give rise to aneurysm, dilata- 
tion of the aorta, aortic incompetence, and impair the nutri- 
tion of the heart by occlusion of the coronary vessels, the 
prognosis is necessarily grave. As regards the duration of 
life, much will depend on the nature of the secondary 
change in the aorta to which the atheroma gives rise, and 
on the influences to whieh the patient is exposed. 


TREATMENT. 


When atheroma of the aorta is associated with general 
arterio-sclerosis and high arterial tension, as is most com- 
monly the case, treatment must be directed to lowering the 
latter, so that 2 minimum amount of strain may be thrown 
on the great vessels and heart. 

Aleohol, tobacco, stimulants of all kinds, should be for- 
bidden. Strict moderation in diet should be enjoined, and 
meat, game, and soups should be eschewed as far as possible. 
Tn some eases a strict milk diet may be advisable for a time, 
Undue exertion and excitement should, as far as possible, be 
avoided, but gentle walking exercise may be taken. Mild 
mercurial purgatives should be given once or twice a week, 
and these may be supplemented, if necessary, by a morning 
draught of a sulphated mineral water such as Hunyadi, 
Janos, Apenta, Friedrichshall, and the like. 

Vaso-dilators, trinitrin, or erythrol tetranitrate should 
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be administered if the blood pressure is high, as they tend 
to lower the arterial tension by diminishing the peripheral 
resistance. Iodide of potassium may be given in addition, 
often with marked benefit. 

When there is reason to believe that the degenerative 
change in the aorta is the result of syphilis, iodide of 
potassium should be freely administered for a long period, 
either alone or in combination with mercury. 





CHAPTER XXX. 


ANEURYSM OF THE ARCH OF THE AORTA. 


MORBID ANATOMY — ETIOLOGY — PATHOGENY — RELATIONS 
OF THE ARCH OF THE AORTA—PHYSICAL SIGNS AND 
SYMPTOMS—ANEURYSM (1) OF THE INTRA-PERICARDIAL 
PORTION OF AORTA; (2) OF ASCENDING AORTA; (3) OF 
TRANSVERSE PART OF ARCH; (4) OF DESCENDING AORTA 
—DIAGNOSIS—PROGNOSIS—TREATMENT. 


AN aneurysm is a pulsating tumour in connection with 
the interior of an artery. It is eaused by the bulging or 
giving way, under the blood pressure of a portion of the 
wall of an artery weakened by injury or disease. It may be 
saccular, fusiform, or cylindrical in shape, according to the 
extent and area of the arterial wall which gives way in 
the first instance. 


Morsip Anatomy. 


‘A cylindrical or fusiform aneurysm is merely a general 
dilatation of the vessel in some part of its course. 

‘A saccular aneurysm is caused by the giving way of a 
circumscribed portion of the vessel wall as the result of 
some morbid process affecting the deeper layers of the 
media. ‘This weak spot gradually bulges and yields more 
and more under the blood pressure. The dilated portion is 
termed the sac, and the orifice by which it communicates 
with the interior of the vessel is termed the mouth of the sac. 

‘The intima can usually be traced for a varying distance 
on to the interior of the sac, 
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The media is greatly thinned; the muscular fibres are 
atrophied and compressed, and haye, to a great extent, 
disappeared ; the elastic fibres are stretched and have lost 
their elasticity, and may be ruptured in places. The 
adventitia is thickened from formation of new fibrous tissue, 
so that the wall of the sac consists mainly of the thickened 
adventitia, with which may be incorporated adjacent strne- 
tures to which it becomes adherent, 

As the aneurysm increases in size and the mouth of the 
sac becomes relatively small in comparison with its interior, 
the circulation of blood in the sae becomes sluggish, 
and layers of laminated clot are deposited on the diseased 
walls, 

The so-called dissecting aneurysm is not, strictly 
speaking, a true aneurysm. In this condition there is a 
rupture of the intima and of a portion of the media, through 
which the blood penetrates the media and tears its way 
downwards in its substance for a varying distance, some- 
times finding its way back again into the interior of the 
yessel at a lower level. 


Ertoroey, 


Age-—Aneurysm is a disease of middle and advanced 
life, but is met with also in young adults. 

Sex and Occupation—It is fur more common in men than 
in women, which seems to point to hard work and laborious 
occupations asa factor in its production. It is frequently 
met with in soldiers and miners; the prolonged and severe 
exertion to which the former are subjected in campaigning 
and forced marches, together with the restraint on the free 
play of the chest wall by arms and accontrements, the 
arduous nature of the work of the latter, and the constrained 
nd cramped position in which they have to work, have been 
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held to account for its common occurrence in men followin 
these occupations. 

Atheroms of the aorta, a comprehensive term, in ordinary 
parlance, for degenerative lesions of the aorta, of whatsoever 
origin, is one of the commonest canses of aneurysm. Its 
etiology has alrealy been diseussed in the last chapter, bat 
as extensive and widespread atheroma of the sorta is of 
common occurrence without aneurysm, it is clear that 
certain factors must be more partienlarly concerned im the 
production of the latter. ‘These are— 

I. Affections which give rise to cireumseribed or foral, 
rather than general, lesions of tlfe aorta, 

II, Conditions of varying and high blood pressure 
within the aorta. 

Among the former are— 

(a) Syphilis—This is unquestionably one of the most 
important factors in the production of aneurysm, and abont 
this opinion is almost unanimous. Welsh found a history 
of syphilis in 50 per cent., Frankel in 47 per cent,, and 
Huchard in 43 per cent, of cases of aneurysm of the aorta. 
Drummond of Newcastle considered that in a large pro- 
portion of eases of aneurysm in miners, attributed to steain, 
syphilis was mainly responsible, and this may be so, in 
soldiers, in whom, also, syphilis is very common. 

It seems probable that syphilis may produce focal lesions 
of the aorta in two ways— - 

(1) In the secondary stage by a toxie action on the 
vessel wall similar to that of acute bacterial infections. 

(2) In the later stages, by setting up endarteritis obli- 
-terans of the vasa vasorum of the aorta, at one or more 
and thus depriving its wall of the necessary nutri- 
jent, with resulting slow necrosis and degenerative change 
‘the deeper layers of the media in corresponding ciream~ 

areas. 








_— (b) Aonte Bacterial Infections. ‘These 1 would suggest 
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as causes next in importance to syphilis, I am aware that 
they are not generally recognized etiological factors, but 
the experimental results of Boinet and Romary, detailed in 
Chapter XX VILL, afford strong support to this view, which 
has also certain pathological evidence in its favour, As 
already explained, it is probable that the toxins evolved by 
the micro-organisms reaching the aorta through the vasa 
vasornm give rise to areas of focal necrosis in the deeper 
layers of the media. Efficient repair does not take place, 
and a weak spot in the vessel wall results, which in later 
life, possibly some years after the primary lesion, when 
other factors have given rise to high arterial tension and 
increased blood pressure in the aorta, may become the site 
of an aneurysm. 

Huchard * holds that whereas gout, atheroma, syphilis, 
alcoholism, and malaria, which may set up focal degenera- 
tion in the media, are predisposing causes, the supervention 
of some acute bacterial infection is commonly the immediate 
cause of aneurysm. In support of this, he instances the 
development of an aneurysm in syphilitic and gouty sub- 
jects, which he has observed subsequent to a severe attack 
of influenza, 

(c) Toxins other than Bacterial—lLead poisoning, which 
is a common cause of general arterio-sclerosis, can seldom 
be traced as a factor in aneurysm. We have little direct 
evidence as to the part played in the production of aneurysm 
by alcohol, or organic poisons such as may result from 
imperfect metabolism in gouty and plethoric subjects, 
Fischer t of Bonn has, however, recently published an 
account of experiments in which he was able to produce 
anenrysms in rabbits by repeated injections of adrenalin 
or digalen, and in the light of these it is possible that 
& variety of toxins may be etiological factors in aneurysm. 


* «Mal, du Coour,” vol. if. pp. 972, 973, 
+ Deut, Med. Woeh., Ootober 25, 1905, pp. 1713 et neq. 
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These experiments will be referred to in more detail 
later on. 

Grour II. Varying Conditions of High Blood Pressure in 
the Aorta.—The strain to which the walls of the arch of 
the aorta are subjected by the varying conditions of the 
blood pressure within is greater than in any other vessel. 

The blood, as it is forcibly expelled from the yentricle at 
each systole, rapidly expands the aorta, and impinges on 
the dome of the arch by which it is deflected. The respira- 
tory variations of the blood pressure are also very consider- 
able. The pressnre is raised in inspiration, and in oceupa- 
tions which involve severe effort in cramped positions, 
frequently with the glottis closed, the strain imposed on 
the walls of the arch must be greatly increased. Strain on 
the vessel wall, more especially intermittent strain due to 
fluctuations in the blood pressure, which occur in these 
arduous occupations, such as those of the miner, collier, 
soldier, is unquestionably an important etiological factor in 
aneurysm, 

I have seen two cases of spontaneous rupture of the 
intrapericardial portion of the aorta in which there was no 
patch of atheroma or indication of previons disease, ‘The 
aorta was grently dilated and stretched in both instances, 
and its walls were about the thickness of ordinary brown 
paper. One was in a man aged 42, who was brought in 
dead to St. Mary's Hospital ; the other was in a boy aged 20, 
with pneumothorax on the left side. The rupture in this 
ease occurred when the boy was apparently convalescent, 
three months after the onset of the pneumothorax, 


PATHOGENY, 


The interesting paper of Fischer of Bonn already re- 
ferred to throws much light on the pathogeny of aneurysm. 
He describes how he has been able to produce aneurysm 
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of the aorta in rabbits experimentally by repeated injections 
of adrenalin. 

Josué had previously produced arterio-sclerosis and 
atheroma in rabbits by injections of adrenalin, and his 
results haye been confirmed by other investigators, includ- 
ing Fischer, who describes his results with adrenalin as 
follows :— 

“The first ulterations are circumscribed areas of necrosis 
of the smooth muscle fibres of the media. Dilatation of the 
aorta with straightening out of the elastic fibres, which 
normally have a wavy outline, is the next change. The 
thick elastic lamell# are approximated, and the more 
delicate elastic fibres between them disappear. In most 
cases calcification of the necrotic area sets in early, so that 
u compact lamina of lime salts is found in the media, and 
the elastic fibres in the neighbourhood are torn and 
destroyed. I have thus demonstrated that this process 
differs materially from human arterio-sclerosis, and that a 
primary necrosis of the muscular fibres and the elastic 
lamellw of the media is the cause of it. I have therefore 
given to this condition the name ‘ arterio-necrosis,’” 

Fischer has also shown that various toxic substances 
besides adrenalin can produce this condition of arterio- 
necrosis in rabbits, but not aneurysm, which apparently * 
requires, in addition, the increased blood pressure induced 
by the administration of adrenalin, He has produced a 
typical aneurysm of the aorta in a rabbit by twenty-one 
intravenous injections of adrenalin (1 in 1000), in doses of 
03 to 0°5 com., and in one instance, a dissecting aneurysm of 
the aorta after twenty-three similar injections of adrenalin. 
He has also succeeded in producing aneurysm by repeated 
injections of digalen, a preparation of digitalis which would 
haye similar effect to adrenalin in raising the blood pressure, 
He found that the arch of the aorta was most commonly 
affected first, aud next in sequence, the thoracic aorta. 
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This experimental evidence would seem to point to a 
focal lesion of the deeper layers of the middle coat of the 
aorta as the primary lesion or predisposing cause, and to 
undue inerease of the blood pressure within its walls as the 
exciting cause of aneurysm. 

It is remarkable that in chronic interstitial nephritis, in 
which the blood pressure is higher, perhaps, than in any 
other affection, aneurysm is comparatively rare. The ex- 
planation of this would seem to be (1) that, as the rise in 
blood pressure is gradual, the vascular system has time to 
adapt itself to the increased strain by hypertrophy of its 
muscular coat, and is, moreover, maintained in a condition 
of hypertonus ; (2) that the disease does not tend to produce 
a focal lesion in the aorta, MacWilliam* has demonstrated 
that in contracted arteries, the range of pulsatile expansion 
is much less than in relaxed vessels, and that there is « 
greater tendency to elongation and tortuosity, and con- 
sequently to dilatation of relaxed vessels subjected to strain. 
‘The maintenance of a condition of hypertonus is therefore 
protective against aneurysm. 

In the arduous occupations which have been referred to 
above as predisposing to aneurysm, there is no protective 
hypertonus of the vessels; the strain is intermittent, und 
not constant, and may take place when the aorta is relaxed 
and more or less defenceless, so that the conditions are 
more favourable to aneurysm. It is, however, doubtful 
if this can result from strain alone, in the absence of 
a previous focal lesion of the vessel wall, The impor- 
tance of a focal lesion as a factor in aneurysm is clearly 
demonstrated in syphilitic lesions of the aorta, in whieh 
no rise of blood pressure above the normal appears to 
be necessary to dilate the weakened area and give rise 
to aneurysm. 


* Propertios of Arterial and Venous Walle, Proo. Hoy. Seen vole lx. 
p81. 
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Anaromican Revarions or tHe Arcu or THE Aorta. 


Before discussing the physical sigus of aneurysm, we, 
must call to mind the position and chief relations of the arch 
of the aorta, as many of the symptoms and physical signs 
of aneurysm are directly dependent on pressure effects of 
the dilated portion of the yessel on the adjacent structures. 

The aorta, as it emerges from the left ventricle behind 
the pulmonary artery, and overlapped by the appendix of 
the right auricle, takes an oblique course upwards, to the 
right and forwards, to the level of the upper border of the 
second right costal cartilage; this, anatomically, is termed 
the ascending aorta, but in discussing aneurysm it will be 
more convenient, clinically, to include under this head, the 
portion of the aorta from the pericardiam to the origin of 
the innominate. The most important relations of the 
ascending portion of the arch with reference to the symptoms 
to which aneurysm of this part may give rise, are, the vena 
cava superior on the right or outer side, and the root of the 
right lung posteriorly ; but, as there is free and extensive 
movement of this portion of the aorta at each cardiac systole, 
and provision is made for this, the surrounding structures 
are not in very close relation to the vessel ; hence pressure 
symptoms will not arise till the aneurysm has attained a 
considerable size. It must not be forgotten that part of 
the aorta lies free in the pericardial cavity for a short 
distance from its origin ; aneurysms of this intra-pericardial 
portion, more especially of one of the sinuses of Valsalva, 
are liable to rupture and cause sudden death before any 
physical signs or symptoms arise which would lead one 
to suspect their presence. 

‘The second or transverse part of the arch of the aorta 
has u direction backward and to the left, and comprises the 
portion of the vessel between, and including the orifices of 
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the innominate and left sub-clayian arteries. This portion 

has little freedom of movement, and lies in close relation to 

several important structures, pressure on which may early 
‘Thyroid gland, 





















ig. 28,—neELATIONS OF akc oF AonTA. From Gray's Anatomy, 


give rise to characteristic symptoms. Behind it lie the 
trachea, sophagus and thoracic duct: interposed between 
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it and the trachea just aboye the bifurcation is the deep 
cardiac plexus; the left recurrent laryngeal nerve also 
curves. round it and ascends towards the trachea on 
its posterior surface. In front the left vagus and left 
phrenic nerves and the two superficial cardiac nerves from 
the sympathetic and pneumogastric respectively, cross its 
anterior surface which, from its oblique course, looks to the 
loft as well as forwards. Above is the left innominate 
yein; from its upper aspect are given off the innominate 
and left carotid and sub-clavian trunks. Below is the 
bifureation of the pulmonary artery, the left bronchus, and 
the left recurrent laryngeal nerve as it winds round the aorta, 

The third or descending part of the arch completes the 
eurye downward and backward. It descends behind the root 
of the left lung to lie to the left of the body of the fourth 
dorsal vertebra. 

As has been shown in the brief sketch of the course 
and relations of the arch of the aorta, the ascending portion 
is near the surface of the chest and accessible to physical 
examination, has no attachments to surrounding structures, 
and enjoys considerable freedom of movement. Aneurysm 
here often attains to considerable size before it begins to 
give rise to any symptoms from pressure on surrounding 
organs, so that the first indication of its presence may be 
@ pulsating tumour visible on the chest wall to the right 
of the manubrium. 

The transverse portion of the arch, on the contrary, is 
deeply placed, is more or less firmly fixed in position, and 
is in such close relation to various important stractures, that a 
projection from its surface cannot elude or be eluded by the 
surrounding parts. Hence aneurysm of this portion of the 
aorta before it attains any great size, usually gives rise 
to symptoms from pressure on adjacent structures, of which 
a brassy cough and cracked voice, or tracheal breathing 
and difficulty of deglutition, may be the indications. 

2¥ 
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L have consequently been led to divide thoracic aneu- 
rysmns into two classes, namely Aneurysms of Physical Signs 
and Aneurysms of Symptoms, from the predominance of 
physical signs and symptoms respectively, the former 
term applying to aneurysms of the ascending aorta and 
first part of the arch, the latter to aneurysms of the trans 
verse and descending portions of the arch. 


Prystcan Sians Or ANEURYSM IN GENERAL. 


The most important and conclusive physical sign is 
pulsation et some part of the chest wall where it is not 
normally present. We must of course make sure that it is 
not due to the heart or great vessels being simply un- 
covered or displaced, as for example by the mediastinum 
being dragged to the right in consequence of retraction of 
the right lung, or by deformity of the chest wall bringing 
the heart or aorta into contact with the chest wall in some 
unusual situation. The pulsation may or may not be 
visible ; when obscure it may sometimes be made more 
perceptible by pressing firmly on the part and watching 
the hand which is making the pressure; sometimes it can 
be seen by standing behind the patient and looking over 
his shoulders ; it may be recognizable only during expira- 
tion; in doubtful cases the pulsation may sometimes be 
rendered evident by placing the small end of a wooden 
stethoscope on the spot, one half resting on a rib, the other 
pressed into the interspace, when the stethoscope will be 
tilted. 

Pulsation when visible may be a localized protrusion 
or a general heave. Generally speaking it is best felt by 
placing the palm of the hand flat on the pulsating area, but 
it may be necessary to press the fingers well into the 
intercostal spaces, In estimating the significance of pulsa- 
tion, whether in a tumour within the cavity of the thorax, 
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or in a tumour which has made its way through the chest 
walls, there must be taken into account, not only the 
degree of its force or violence, and the extent of the area 
over which it is felt, but also its character, that is, whether 
it is distinctly expansile in some or all directions, or is 
simply firm and thrusting without marked expansion, In 
the former case the pulsating tumour will feel soft, and 
there will be no laminated fibrin lining supporting its 
wall; in the latter case this will probably be present. 
These conditions have an important bearing on the probable 
progress of the anourysm, and consequently on the question 
of prognosis. 

A characteristic vibratory thrill may be present, and is 
best: felt by the palm of the hand pressed lightly on the 
tumour. Another point to be ascertained in the process of 
palpation is the presence or absence of a diastolie shock. 
This is a sharp vibration or shock, felt at the end of the 
true pulsation, synchronous with and due to the same cause 
as the second sound of the heart, viz. the recoil of the 
elastic walls of the aorta from the distension eansed by the 
systolic injection of blood. This diastolic shock is the most 
absolutely pathognomonic of the signs of aneurysm ; pulsa- 
tion may be communicated to a tumour, or a malignant 
growth may itself be pulsatile, but there is no diastolic 
shock under such conditions. 

‘The fingers may have to be pressed into intercostal 
spaces to recognize pulsation when an aneurysm of the 
ascending aorta is just projecting from under the right edge 
of the sternum ; usually it is best felt at the end of expira- 
tion, when the border of the lung is withdrawn from over 
the vessel. It must be borne in mind that pulsation can 
often be made out in two or three spaces close to the right 
of the sternum, when the aorta is dilated from protracted 
high tension, or from incompetence of the aortic valves: it 
is when it is felt in one space only, and for a certain 
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distance beyond the edge of the sternum, that it may be 
accepted as significant of aneurysm. More rarely can 
pulsation to the left of the manubrium be detected in this 
way in cases of aneurysm of the transverse portion of the 
arch, 

The tracheal tug should be sought for while carrying out 
the examination by palpation. ‘To detect this, the trachea 
is put gently on the stretch, by the fingers, which are 
placed just beneath the cricoid cartilage: if present a 
distinct short tug on the trachea is felt with each cardiac 
systole, superimposed on the slower up and down movements 
in respiration. It is a very important sign, but not 
absolutely conclusive, and in particular it does not help to 
distinguish between a sacculated projection from the aorta, 
and a general dilatation of the arch. A slight shock or 
communicated pulsation may sometimes be felt even in 
eases where there is no disease of heart or aorta. 

Peroussion.— When pulsation is distinct the evidence to 
be obtained by percussion is of secondary importance. 
Dulness around the pulsating area will merely serve tu 
indicate the extent of the aneurysm. When pulsation is 
obscure, or absent, deep dulness on percussion over a certain 
area may corroborate and reinforce other indications of 
aneurysm, and be of great diagnostic value; such may be 
especially the case when the aneurysm is in the transyerse 
or descending part of the arch, and is comparatively small ; 
very slight physical signs may be then of great importance 
in the interpretation of the symptoms present; the area of 
dulness in such a case would probably be situated to the 
left of the manubrium and over the left half of the manu- 
brium itself. 

Auscaltation—Of the anscultatory indications, by far 
the most important is » low-pitehed, musical second sound, 
which, when well marked, is loud and ringing, It is eoinei- 
dent with the diastolic shock, and when a rigid stethoscope 
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is employed in auscultation the shock and sound will be 
felt and heard together. The significance of this ringing, 
low-pitched second sound is greater, the more remote its 
point of maximum intensity from the aortic valyes—when, 
for example, it is heard far out in the right chest, and 
especially when it appears to the left of the manubrium : 
® reinforcement and change in character of the second 
sound in the course of the aorta can scarcely be due to any 
other cause than a dilatation or aneurysm. 

This aneurysmal second sound is not simply an accentua- 
tion or intensification of the normal aortic seeond sound ; 
the pitch is lower from the fact that the wall of the sac 
constitutes a larger area of resonating membrane than the 
tube of the aorta. The second sound is not produced by a 
click of the semi-lunar valves or by their sudden tension, 
but by the sudden tension of the walls of the aorta and 
valves together, as a vibrating membrane. When the 
aortic valves are incompetent, the aneurysmal second sound 
is impaired, but rarely extinguished. 

The difference in the character and mode of production 
of the aortic and the aneurysmal second sound may be 
illustrated by suddenly putting on the stretch a small 
length of linen (say three inches of the border of a pocket- 
handkerchief) and comparing the sound thus produced with 
that which is generated when a portion double the length 
is similarly put on the stretch. In the latter instance the 
sound is lower pitched, of greater volume, less sharp in 
character than in the former, and corresponds to the 
aneurysmal second sound. 

A murmur may or may not be heard in aneurysm, 
When present over a pulsating area, it adds nothing to the 
yalue of other physical signs, since a tumour pressing upon 
the aorta, or one of its branches, may give rise to a murmur, 
and its absence does not detract from their significance. 
Sometimes when no murmur is heard over the aneurysm 
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itself, one may be heard on the distal side of the sac, 
caused by pressure on the aorta beyond it or on some of 
its branches. A murmur may be a sign of great value 
when, being absent over the aortic area, it is developed in 
the course of the arch and becomes audible over, or to the 
left of, the manubrium. 

The auscultatory sigus resulting from pressure on the 
root of one or other lung, will not be discussed here, but 
mention must be made of tracheal breath sounds conducted 
to the manubrium by means of an aneurysm in contact with 
the trachea; these may be heard over this bone loudly 
and distinctly. before serious pressure is produced by the 
aneurysm on the trachea. 

The Pulse.—An aneurysm may give rise to characteristic 
iodification of, or difference between the two radial pulses. 

The sac of an aneurysm is readily distended, and has 
little contractile power or elastic recoil, and its interposition 
in the course of the aorta will impair and delay the pressure 
or pulse-wave which is transmitted with grewt rapidity at 
each systole of the heart throughout the arterial system. 

The combined effect on the pulse-wave will be, firstly to 
delay it, secondly to diminish its height, thirdly to cause 
its duration to be longer, and its subsidence more gradual 
and slower than normal. 

As a further consequence, the artery will also be con- 
stantly full between the beats, as the sue acts like a black- 
smith’s bellows —being, in fact, a reservoir of blood, 

‘These points are well illustrated by the sphygmographic 
tracings appended (Figs. 29 and 30). 

It is obvious that if the aneurysm is situated in the 
ascending aorta, it will affect both pulses alike, and as there 
will then be no standard of comparison, such modification of 
the pulse, if it exist, will be of no great help in diagnosis, 
Moreover, the modification of the pulse is not, as a rule, so 
striking as to attract attention. 
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Difference between the two radial pulses is, however, 
frequently one of the most important physical signs in 
diagnosis of aneurysm, and may be present in the earlier 
stages, before pulsation is visible. 

Difference between the pulses may arise: (1) From 
partial blocking of the mouth of one of the main branches 
of the aorta given off from an aneurysmal sae by projection 
into it of a portion of fibrin from the organized deposit on 
the walls of the sac. (2) From pressure on the innominate, or 
one of the sub-clayian arteries by an aneurysm ; one of these 
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1G, 20.—LEVT WADIAL PULSE IN ANEURYSM OF ASCENDING AORTA INVOI' 
OF INNOMINATE AWTERY. 








Vic. S0.—JUGHT RADIAL PULSE IN BAM CASE, 


yessels may even be inyolyed in the sac and run in its walls, 
so that its lumen becomes partially or totally obliterated. 
For instance, the right radial artery may be smaller than 
the left, and the pulsation in it weakened or altered in 
character, or entirely absent, from pressure of an aneurysm 
on the innominate artery, or from obstruction of its orifice. 
More frequently it is the left pulse which is affected, either 
hy the interposition of an aneurysm between the origin of 
the innominate and the left sub-clavian artery, or by the 
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seemed to be no escape from diagnosis of aneurysm of 
the transverse part of ‘the arch involving the orifice of the 
left sub-clavian (vide tracings Figs. 33 and 34). ‘The patient 
was fifty-eight years of age, and was admitted for shortness 
of breath and severe pain in the precordial region, ‘The 
heart was hypertrophied, and there was a double aortic 
murmur, ‘There was no pulsation visible over the wortic ot 
pulmonic area, and no dulness on percussion, ‘There was, 
in fact, no other physical sign of aneurysm, except the 


¥iG, 33.—LEWE RADIAL PULSE, IN CASE WHERE ORIFICE OF LEPT SUB-CLAVIAN 
WAS OBSTRUCTED BY ATHEROMA. 


vig, $4,—nIGHY NADAL PoLsE, 


marked difference in the pulses, though the severe pain 
in the chest and paroxysms of dyspnoea were symptoms con- 
sistent with, and in favour of anew 








ysm. At the post-mortem 
no aneurysm was found, but the orifice of the left sub-clavian 
artery was about one-balf occluded by a thick euleareous 
plate projecting across it. The aorta was also dilated and 
atheromatous, and the aortic valves were incompetent. 

Delay of Pulse-—One of the most characteristic differ- 
ences between the two radial pulses which may be present 
in aneurysm is the apparent delay in one, when they are 
both felt at the same time, If one is affected by the 
interposition of the aneurysmal sac, the rise in pressure is 
more gradual, and reaches its maximum later; and as this 
is what is felt as the pulse, it will be delayed as compared 
with that of the other side. 
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The Carotid Arteries—It must be borne in mind alsu 
that an aneurysm may affect pulsation in the carotids in 
the same way as in the radials, For, the orifice of the 
left carotid may be involved in the sac, or may be parti- 
ally occluded by a plug of fibrin, and it is obvious that 
whatever affects the innominate artery will similarly affect 
the right sub-clavian and right carotid. The blocking af 
one carotid, partial or complete, or a difference between the 
pulsation in the carotids on either side, corresponding to 
that already noted in the radials, will be important con- 
firmatory eyidence of aneurysm. 

The Heart.—It has been asserted by some authorities 
that aneurysm gives rise to hypertrophy of the heart. That 
this is not the case has been conclusively shown by Dr. 
James Calvert,* in a paper based on an analysis of 124 cases 
of aneurysm collected by Dr. Oswald Browne. In 68 of these 
cases aneurysm existed without giving rise toanyhypertrophy 
of the heart. It is, however, true that cardiac hypertrophy 
is not infrequently found in association with aneurysm, but 
it may almost invariably be explained by causes other 
than aneurysm, such as arterio-sclerosis or prolonged high 
arterial tension due to kidney disease or other causes, 

‘The heurt may be displaced by aneurysm of the ascending 
aorta, or of the transyerse part of the arch, so that the apex 
beat may be found below and outside its normal position, 
but this should not be mistaken for hypertrophy. More 
frequently the apex beat is displaced upwards : its position, 
and the extent to which the heart is displaced, will vary 
according to the size, shape, and situation of the aneurysm. 

The physical signs that have been discussed thus far are 
mainly those directly dependent on the aneurysm itself, 
produced in and by it, and not on indirect or pressure affects 
of the aneurysm on adjacent structures, whieh will now be 
considered. 

* Trans. Med. Chir. Soe, 1899. 
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Pressure Eevsors or ANEURYSM ON ADJACENT 
Srrvorures. 


1, The Great Veins —An aneurysm may compress and 
cause obstruction to the flow of blood through one of the 
large yenous trunks, the vena cava superior, or the right 
or left innominate veins. 

A sudden and complete block of the vena cava superior 
from thrombosis, or from compression by sudden extension 
of the aneurysm, may give rise to @dema of the head 
and neck and upper extremities, with a cyanotic appear- 
ance, the face being enormously swollen and disfigured, 
while severe dyspnoea is produced by wema of the fauces 
and larynx. ‘This, however, is an extremely rare event, 
only one example having come under my observation. 
Usually, the pressure takes effect gradually, and collateral 
venous channels are developed which carry the blood from 
the tributaries of the superior vena caya to the inferior, and 
obyiate the effect described. Some of these are external, 
in the form of Iarge tortuous veins crossing the clavicles, 
descending the surface of the chest, sometimes continued 
down the abdomen. A remarkable instance of this is 
shown in the photograph (Fig. 35) taken from a case of 
aneurysm of the first part of the arch, which was under 
observation fur upwards of six years. The mass of dilated 
veins, some of which were of the size of the finger, on the 
surface of and below the tumour, was a striking feature. 
Below the mamma many of these veins disappeared, pre- 
sumably anastomosing with the intercostal veins, but three 
large tortuous veins continued downward to anastomose 
apparently with the right epigastric veins, The direction 
of the current of blood, which should always be carefully 
ascertained, was found to be downwards. Other channels 
of communication, in which the azygos veins take part, are 
deep seated and not open to observation. The proportion 
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of superficial and deep collateral venous circulation varies 
greatly in different cases. 

The jugulars are distended, and an important point 
is that they are not emptied even partially by a deep 
inspiration, as is the case, more or less, when the veins 
of the neck are full from back pressure in the systemic 
venous system in mitral disease, or in emphysema and 
bronchitis. 





iG. 35.—TUBTUOUS DILATED VEINS ON SURVACE OF LAEGE ANEURYEM OF 


ASCENDING AORTA, 


Again, there is no true jugular pulsation such as is 
present in yenous reflux from the tricuspid incompetence 
which supervenes as a result of dilatation of the right 
ventricle in imitral disease or emphysema. There may, 
however, be apparent pulsation in the veins caused by the 
jacent carotid. 









s 
There may be pressure on the azygos vein which passes 
up behind the root of the right lung to open into the 
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superior yena cava just before it enters the pericardium. 
This does not appear to give rise to any characteristic 
physieal signs or symptoms, probably because of the free 
anastomosis with the lumbar veins, which enables the blood 
to return without difficulty vid the iliae veins and inferior 
‘vena cava. 

Eyen more interesting than obstruction of the yena cava 
is obstruction of one or other of the innominate veins. The 
discovery of a one-sided distension of the external and 
anterior jugulars, not disappearing in deep inspiration, 
especially if associated with dilatation of the veins of the 
upper extremity, is not unfrequently the first step towards 
the diagnosis of an aneurysm which might otherwise have 
eluded detection for some time. In such a case the col- 
lateral enlargement of veins is also one-sided. 

2, Pressure on the Root of the Lung.—Pressure on the 
right or left bronchus will cause diminished entry of air to 
the corresponding ling, with characteristic alteration of the 
breath sounds. When the bronchus is obstructed without 
pressure on the pulmonary yeins, the resonance will not 
be impaired, or will be only slightly modified. Resonanee 
on percussion in association with silence on auscultation 
(pneumothorax, of course, being excluded) are highly 
characteristic of obstruction of a bronchus, The collapse 
of Iung which eventually ensues will give rise to some 
falling in of the intercostal spaces, and impairment of 
Tesonance. 

Pressure on the pulmonary veins may occur, giving 
rise to congestion of the lung tissue. As a rule, howeyer, 
they escape compression in spite of their unresisting 
structure, probably because they are protected by the 
bronchi which usually suffer first. One case, nevertheless, 
has come under my notice in which the Img was found at 
the autopsy to be in a semi-gangrenous condition from this 
cause, ‘Che aneurysm was a large one, about the size of 
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two fists, affecting the ascending aorta and extending back- 
wards, and compressing the root of the right lung as well 
as presenting on the chest wall as a pulsating tumour, 

3. Pressure on the cilio-spinal branches of the sympa- 
thetic may cause dilatation or contraction of the pupil on 
the corresponding side according as the dilator fibres are 
irritated or destroyed by compression. 

4. Pressure on the left recurrent laryngeal nerve will 
cause paralysis of the left vocal cord. 

The right recurrent laryngeal nerve is seldom affected 
by aneurysm of the aorta, since it winds round the right 
sub-clavian artery ; occasionally it may be subjected to 
pressure by the sac of an aneurysm of the transverse part 
of the areh involving the orifice of the innominate, or by 
extension upwards of an aneurysm of the ascending part 
of the arch, 

5. Pressure on the trachea, asophagus, and thoracic 
duct may be caused by an aneurysm of the transyerse or 
descending part of the arch. 

There remains for discussion one symptom, namely pain, 
which is usually, at some period in the history of an 
aneurysm, a conspicuous feature. 

Pain is very rarely absent, though it differs greatly in 
character and intensity in different cases. A feature 
common to aneurysmal pain of all kinds and in any 
situation, is the aggravation of it by exertion. 

Pain may be the sole symptom, and may be of itself, 
without corroboration by physical signs, sufficient for a 
diagnosis of aneurysm. 

Aneurysm at the very root of the aorta within the eayity 
of the pericardial sac, or aneurysm of the sinuses of Valsalva, 
may give rise to pain of anginoid character, It may 
indeed cause true angina by extension of disease from the 
sinuses of Valsalya along the coronary arteries, or by 
obstrneting the openings of these vessels and consequently 
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giving rise to degeneration of the walls of the heart. It 
is not always possible to distinguish between anginoid 


pain due to aneurysm in this situation and true angina; 
the sense of impending death is not as a rule so marked 
a feature of the attacks, and the pain often radiates down 
both arms instead of along the left only; occasionally 
it shoots down the right arm only. In angina, there may 
be no physical signs of disease in the great vessels; in 
aneurysm there will be the ringing second sound, and 
frequently a diastolic murmur, but rarely, dulness on per- 
enssion or recognizable pulsation. 

In aneurysm of the aseending aorta, there is usually 
deep-seated pain of a vague kind which may be very severe 
while the aneurysm is extending, and may become quiescent 
when it has ceased to enlarge. It is usually aggravated 
hy certain positions, relieved by others, so as to constrain 
the patient to a particular decubitus, different in different 
eases without obvious reasons. Pain in the right shoulder 
or scapular region may indicate backward extension of 
an aneurysm of the ascending aorta which is not revealed 
by physical signs. 

Pain again attends the process of penetration of the 
chest wall, though it need not be severe. When the 
barrier of the ribs is overcome and the aneurysm projects on 
the surface of the chest, there is often relief, not ouly from 
the pain attending the pressure forward on the thoracic 
parietes, but from deep-seated pain. 

A remarkable pain sometimes attends aneurysm in this 
situation, located in the tip of the right shoulder, and at 
the occipital insertion of the trapezius, When very severe, 
T have found the trapezius muscle in a state of spasm, and 
the head slightly rotated ; but pain may be present when 
the muscular spasm is slight. Apparently the eanse is 
reflex irritation of the spinal accessory nerve, 

There is nothing specially remarkable about the pain 
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attending aneurysm of the transverse part of the arch, 
though it is often severe. It is when the descending part 
of the arch, or the thoracic sorta is the seat of aneurysm, 
that pain may be the sole symptom. ‘The yessel is firmly 
held down to the vertebral column by the intercostal 
arteries ; erosion of the bodies of the vertebra takes place, 
and the intercostal nerves may be reached. Lancinating 
pain is then experienced of an extremely severe and per 
sistent character before the aneurysm has reached a size 
which permits of its recognition by physical signs, 

‘Thus far we have enumerated the general physical sign’ 
and symptoms to which aneurysm of the arch of the aorta 
may give rise. We shall now proceed to group these 
together around the various clinical types of aneurysm of 
which they are severally characteristic. 


CuasstFIcaTION OF ANEURYSMS OF THE AncH OF 
Tar AorTA, 


For clinical purposes we may divide aneurysms of the 
aorta into four groups, according to their anatomical 
situation— 

(1) Ancnrysm of the intra-pericardial portion of the 
aorta 5 

(2) Of the ascending sorta as far as the origin of the 
innominate ; 

(3) Of the transverse part of the arch ; 

(4) Of the descending part of the arch, 


(1) Aneurysm or THe Inrra-rericARDIAL PorTioy 
OF THE AORTA, 

The favourite site of an intra-pericardial aneurysm is 
one of the sinuses of Valsalva. As there are no adjacent 
structures to support the sac and contribute to its wall, 
it usually ruptures into the pericardium before it attains 
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any considerable size, Should the aneurysm, however, 
extend towards the pulmonary artery or superior vena 
cava, its sac may become adherent to their wall, so that: 
rupture is deferred for a time, eventually taking place, 
as a rule, into one of these vessels, 

Physical Signs and Symptoms,—Angina pectoris may 
be present if the aneurysin involves the orifice of one of 
the coronary arteries, but frequently no physical signs or 
symptoms are present, and sudden death occurs from 
rupture of the aneurysm into the pericardium before any 
suspicion as to its presence has been aroused. 

It may so happen that the sac of the aneurysm 
compresses the superior yena cava and obstructs the 
return of blood to the heart through this vessel, thus giving 
rise to characteristic symptoms. 


An interesting instance of the latter condition occurred in a caso 
under my care at St. Mary's Hospital in 1893. ‘The patient, a man 
aged 90, was admitted suffering from shortness of breath aud pain of 
an anginoid character. Qu examination, the heart wus found to be 
hypertrophied, and there was evidence of aortic and mitral incompe- 
tence. The veins of the neck were distended and fall, and it was 
noted that they did not empty on deep inspiration. This seemed to 
indicate that some tumour pressing on the superior vena cava, possibly 
aneurysm, was the cause of the obstruction to the return of blood to 
the heart. The liver was not enlarged, and there was no adema of 
the extremities, so that it was clear there was no obstruction to the 
return of blood by the inferior vena ca ‘There was, however, no 
othor definite evidence of ancurysm at the time of his admission, but 
on Fobranry 10th, a month later, he had an attack of severe pain in the 
region of the heart, aud became very pale aud almost pulseless; he 
rallied from this state of collapse, and in the evening vomited a little 
Blood. Signs of pericardial effusion were present, and it was thought 
that a small rupture of the aneurysm into the pericardium had taken 

lace. 














He diod four days later, becoming suddenly very pale and falling 
back dead in bed, At the autopsy the pericardium was found to be 
full of blood and recent elot, and there was nlso pale firm clot of older 
ate due to the hwmorrhage four days before death. 

‘There was a small aneurysm on the outer aspect of the aorta about 
one and a quarter inch above the valves, bulging into and partially 
embedded in the superior vena cava just below the point where it 
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entered the pericardium, This had ruptured, and caused the sudden 
death. 


Rorturn or AN ANEURYSM INTO THE PULMONARY 
ARTERY. 


A considerable number of cases of this incident haye 
been recorded. In 1840* Thurnam recorded five cases; 
in 1897+ Lamplough published a case which came under 
his observation, and gave a brief summary of fifteen cases 
which he had been able to collect, six of which had been 
published in the Transactions of the Pathological Society. 
Tn 1899 Sir William Gairdner published a case in the 
Glasyow Hospital Reports, and in 1900 Michell Clurke 
recorded a case. We have, therefore, although the con- 
dition is rare, a sufficient number of cases recorded for 
diagnostic data. 

Physical Signs and Symptoms,—The immediate symptoms 
of rupture are, sudden pain in the chest with severe dyspnaa, 
followed by cough, sometimes with expectoration of blood 
stained mucus. The attack does not, as a rule, prove 
rapidly fatal, but the patient may survive some weeks or 
several months, when definite physical signs and symptoms 
will usually develop. ‘The oarliest fatal termination in 
Lamplough’s cases was in two weeks. The longest survival 
one year. 

The most characteristic physical sign is a continuous 
roaring murmur, audible over the second and third left 
intercostal spaces, The murmur is loud and vibratory, its 
maximum intensity being systolic in time. 

A vibratory thrill may sometimes be felt on palpa- 
tion over the pulmonic area, and was present in 6 per 
cent. of Lamplough’s cases. Pulsation is not present, 

Trans. Med. Chi. 800,, vol. xxiii. p. 323. 


+ B. M..J., 1897, vol. if, p. B92. 
1B. ML J., 1900, vol, fi p. 1701. 
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Subsequently, symptoms of dilatation of the right ventricle 
develop, and as this gives way, enlargement of the liver, 
tricuspid incompetence, and dropsy supervene, with en- 
gorgement of the lungs, and the patient dies with all the 
symptoms of right ventricle failure. 





Ina case recently under the care of Dr. Lees at St. Mary's Hospital, 
the patient was a man aged 49, who, ten months before admission, 
was suddenly seized with pain in the chest and severe dyspnoa. ‘Three 
months after this attack, ascites and edema of the legs set in, He was 
tapped for ascites seven times. On admission to St, Mary's Hospital, 
ten months after the onset of symptoms pointing to rupture of the 
aneurysm into the pulmonary artery, there was dyspnoea, slight 
cyanosis, dropsy, and ascites. Over the second and third intercostal 
spaces to the left of the sternum there was a well-marked vibratory 
thrill, but no actual pulsation, Over this area was a ceaseless, loud, 
roaring murmur, varying in intensity and most marked over the third 
left space, ‘There was some hypertrophy of the left ventricle and 
great dilatation of the right. He died five weeks after admission, 
Post-mortem there was found to be a perforation in the worta about 
half an inch in diameter, which opened into the pulmonary artery, 
obliterating one of the cusps of the pulmonic valve, 


Rorrure or an ANeurysm intro THE SurErton 
Vena Cava. 


An interesting series of twenty-five cases, which they 
haye collected from various sources, is recorded by Pepper 
and Griffiths.* Death frequently occurs in a few hours’ 
time, but the patient may survive some months, The 
shortest period in which death occurred was six hours; the 
Jongest survival, seven months. One case is said to have 
recovered, 

Physical Signs and Symptoms.—The immediate symptoms 
are sudden onset of severe dyspnoa, cyanosis, turgescence 
of the veins of the neck, rapidly followed by tense cedema 
of the neck and face, There is usually little or no actual 
pain. ‘The dyspnosa, cyanosis, and wdema of the neck 
and face persist; distended veins make their appearance 

* American Journal of Medical Sciences, 1890, vol. 100, p. 320, 


be 
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on the front of the chest from collateral circulation 
established between the internal mammary and the inter- 
costal and superficial epigastric veins, In course of time 
(from two to five weeks) a murmur develops, audible ever 
the aortic area. The murmur may be systolic in time, or 
continuous, or a double murmur, systolic and diastolic, may 
be present. Pulsation over this area may muke its appear- 
ance at a considerably later date, and is present in about 
50 per cent. of cases. A thrill is felt in the majority of 
cases, but not in all. 


‘The following case, which was under the care of Dr. Cheadle, at 
St. Mary’s Hospital, in 1903, is of exceptional interest in that it was 
under observation from the onset of symptoms till death, some four 
mouths later,and a correct diagnosis was made on the day of admission. 

‘Thomas M., aged 59, admitted to St. Mary’s Hospital, March 28th, 
1903. 

History.—Was well till the evening before admission, when he 
suddenly, while in bed, became very short of breath and cyanosed, 
‘his was rapidly followed by swelling of the neck and face. ‘There was 
no history of any previous symptoms pointing to aneurysm or affection 
of the heart, 

On admission next morning he was very cyanosed and short 
of breath. The neck was swollen, brawny, and teuse, somewhat 
resembling the condition of angina Ludovici, did not pit on 
pressure. The face was also swollen, more especially the right side. 
‘The veins in the neck were full and distended. There was no pulsa~ 
tiou visible, and no murmur was audible over the pulmonic area. 

In the course of a week distended tortuous veins made their appear- 
ance on the front of the chest, and later all over the back above the 
seapule, ‘The current of blood was downwards. 

After three weeks a soft, blowing systolic murmur became audible 
over the aortic area, which gradually inereased in intensity and became 
more prolonged. It remained soft and blowing and never became 
continuous, though the diastolic interval was very short. 

A mouth after admission the odema of the face and neck had, to 
a great extent, subsided, but the cyanosis persisted : the veins over the 
chest and back were very prominent, forming a diffuse network over 
the whole of the upper part of the front of the chest, ‘The right 
internal jugular vein was thrombosed and filled with firm clot. The 
dyspnoea was less severe, and he was so much better that he insisted 
ou going home. 

He was readmitted three weeks later with severe dyspnea, 
cyanosis, and adetua of the right arm and right side of the chest. 
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The murmur over the aortie area was louder and more prolonged. 
He became noisy and delirious at night, and his mental faculties were 
much impaired. Slight pulsation became evident over a localized area 
in the second right intereostal space. He diel on May LOth, four and 
a half months after the onset of symptoms. 

At the autopsy an aneurysm was found springing from the ascend- 
ing aorta about one inch from its origin, ‘Thesac of the nneurysm was 
about three inches in diameter, and the pericardium was stretched over 
its upper aspect. ‘There was 4 commanication between the aneurysm 
and the saperior vena cava about half an inch in diameter. ‘The 
sac of the aneurysm was firmly united to the vena eava by adhe 
and there was no leakage into the pericardial ‘The superior 
vena cava was greatly dilated, being nearly au inch in diameter, and 
its walls were greatly thickened, ‘The right internal jugular vein 
was thrombosed, aud occupied by firm adherent white elot. ‘The left 
innominate vein was stretched over the front of the sae of the aneurysm, 
and its lumen was entirely obliterated. The right innominate and sub- 
elavian veins and the left sub-clavian and internal jugular veins were 
patent and free from clot. The azygos vein was greatly enlarged, 
‘The aorta was atheromatous, 














Ruprore or AN ANEURYSM INTO THE AURICLES. 


Cases are on record in which an aneurysm has ruptured 
into one of the auricles. In one case of rupture into the 
left auricle, described by King," sudden dyspnea, eongh, 
and cyanosis supervened, and death took place in fifteen 
minutes. In another case, described by Ewart,t no 
symptoms were traceable to the perforation. 

A case of rupture of an aneurysm into the right auricle 
is also recorded by Ewart,t and another by Norman Moore,§ 
in neither of which were any characteristic symptoms 
present. 


(2) Axsgunysa or THE ASCENDING AORTA BEYOND THE 
Pericarprum, or ANEURYSM Or Puystcan Stans. 


Under this head are comprised aneurysms whieh involve 
the asconding aorta between the pericardium and the orifice 


* Transactions of the Pathological Society, vol, 
+ Thi, vol. B1, p. 96. $ Thi, vol. 31, p95. 
§ Ihid., yo, 51, p. 82 
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of the innominate artery. As has already been stated, the 
name, “aneurysm of physical signs,” has been given to 
aneurysms affecting this part of the aorta, since, from the 
nature of its anatomical relations, pressure symptoms do not 
readily arise, and frequently the first definite indication of 
the existence of an aneurysm is the appearance of an area 
of pulsation on the chest wall, usually in the second left 





710, 36-—ANEURVEM OP ASCENDINO AORTA WHICH RUPTCRRD ITO MIGHT 
PLEURAL CAVITY aT A. 

intercostal space. Dulness or impaired resonance on per- 
cussion may be present before pulsation is visible, but 
dulness alone is not sufficient evidence of aneurysm, and 
pulsation may sometimes be recognizable in the second and 
third left intercostal spaces close to the sternum, when the 
aorta is dilated as in aortic incompetence. When pulsation 
is present, a diastolic shock may sometimes be felt on 
palpation over the tumour, and on auscultation the second 
sound is usvally ringing in character and low pitched. 

If the sac extends outwards, there will be evidence of 
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pressure on the superior yena cava, shown by distension 
and fulness of the veins on both sides of the neck; if it 
extends backwards, there may be symptoms of pressure on 
the root of the right lung. 

Pain in the neighbourhood of the aneurysm is usually 
present in varying degree, being most severe, as a rule, 
when the tumour is being pressed up against the chest wall 
and is beginning to erode the ribs. 

An aneurysm in this situation may attain very great 
size, sometimes being as large as a child’s hea. Usually 
it enlarges in the direction of the blood current, that is, 
towards the wall of the thorax, on reaching which it may 
erode the overlying ribs, and gradually force its way 
through them as they undergo atrophy from the pressure. 
Tt may rupture at any stage, sometimes into the right 
pleural cavity (vide Fig. 36), 

It may also rupture into the lung, giving rise to 
hemoptysis, which may be profuse and terminate fatally. 
If the perforation is small or at the base of a sacculus, 
it may become occluded by clot and the hemorrhage be 
arrested, but attacks of hemoptysis are liable to recur from 
time to time as the clot is dislodged. Sometimes the 
perforation is permanently closed by the development of 
adhesions. Frequently the lung tissue is compressed and 
adherent to the sac of the aneurysm, so that when a per- 
foration occurs there may be little leakage at first. In one 
case, from which T put np a specimen for the St. Mary's 
Hospital Museum, there were no less than three separate 
perforations, and there was a history of recurrent attacks 
of hemoptysis at intervals for over two years, 

The patient was a man aged 59. The first attack of 
hemoptysis occurred in December, 1900, the next in 
April, 1902, a third in September, a fourth in October, 
the patient dying in November, 1902. In the third attack 
10 ozs., and in the fourth 20 ozs. of blood were coughed 
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up. At the autopsy there was a large aneurysm involving 
the whole of the arch of the aorta, spreading out in a fan- 
like shape. ‘There were two perforations on the outer 
aspect of the ascending part of the arch into the right 
lung, which were occluded by layers of laminated clot. 
The adjacent lung tissue was compressed, and adherent to 
the sac of the aneurysm oyer the bases of the perforations, 
which it helped to seal up. ‘The perforations were about 
one-third of an inch in diameter. On the outer aspect of the 
descending portion of the arch was a third perforation into 
the left Iung, which was engorged with blood, and it ap- 
peared that the recent attacks of hremoptysis were due to 
leakage from this source, 

Aneurysm of the ascending aorta is, however, compatible 
with life for 1 considerable number of years, as the cases 
appended will show. 





Casx: L.—Harriet H., aged 46, was admitted to St. Mary's Hospital 
in May, 1887, with the history that three years before she had noticed 
small Inmp in the upper part of the right side of the chest. For a 
year previous to this she had felt pain in the chest of varying severity. 

On admission, there was a small pulsating tamour about the size of 
a hen’s egg just below the inner end of the clavicle immediately to the 
right of the manubrium, 

‘The aneurysm had already made its way through the chest wall by 
erosion of the opper right costal eartilages, and was partially outside 
the thoracic cavity, ‘There were some enlarged veins on the front of 
the chest wall, but the jugular veins were not markedly distended, 
There was uo evi of pressure on the air passages, or the recurrent 
laryngeal nerve. The second sound was accentuated and somewhat 
low pitched, but was uot ringing in character or typical of aneurysm, 
After some weeks, she left the hospital, and was readmitted again in 
1891, when the aneurysm had increased considerably in size, but she 
did not remain long in hospital, In September, 1892, she was again 
admitted. ‘The aneurysm had then attained an enormous size, reschinge 
upwards above the clavicle, and merging below the right mamma into 
a mass of dilated veins. ‘lhe tumour was now firm and resistant, and 
the pulsation was searcely perceptible, showing that a large amount of 
Jnminated clot had been deposited within the sac: there was ne diastolic 
shock. ‘The radial pulse on both sides was greatly modified, and the 
tight was smaller than the left. 

‘The jugulars on both sides were much distended, and did not empty 
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on deep inspiration. ‘The current of blood in the dilated veins was 
downwards, and they apparently anastomosed with the snperficial epi- 
gastric and intercostal veins, showing that the vena cava superior was 
obstracted hy pressure of the aneurysm, and that some of the blood 
normally returned by the superior vena cava was finding its way back 
to the heart by a devious route through the vena cava inferior. A 
photograph of this patient is given (Hig. 25). 

‘The tumour measured 7 inches across, ) inches long, and was about 
19 inches in circumference. 

She remained in hospital six months, and died at home eighteen 
months later. Unfortunately, an autopsy was not obtainable, but it 
was ascertained that she had not died suddenly; that is, from rupture 
of the anenrysm, but from some intercurrent pulmonary complication. 
She had thus survived nine or ten years from the first appearance of 
the aneurysm. 

Case 2.—Lydia W., aged 40, first came under observation at 
St. Mary's Hospital abont fifteen years ago. When first admitted, the 
aneurysm was so small that the diagnosis was difficult, more especially 
fax khe was also suffering from aortic incompetence in slight degree. 
Pulsation on the surface of the chest wall was not visible, but could be 
made out on firm palpation in the second and third right intercostal 
spaces. ‘The aortic second sound was, however, low pitched and booming 
in character, and typical of aneurysm. While she was in hospital, the 
aneurysm steadily advanced, and pulsation soon became obvious. She 
suffered from pain and respiratory distress, and from attacks of palpita- 
tion and epistaxis, ‘Treatment by pressure and iodide of potassium 
failed to arrest the progress of the aneurysm at this stage, and it wus 
found necessary to keep her in hospital for eighteen months on account 
of the severity of the symptoms, 

‘The aneurysm had greatly inereased in size, and at the end of this 
period pulsation was visible in the second and third spaces as far out as 
the anterior axillary line with a corresponding increase of dulness on 
percussion, ‘The administration of iodide of potassinm, which had been 
discontinued, was now resumed in large doses, and consolidation rapidly 
took place. ‘The tumour from being expansile became firm, showing 
evidence of the deposition of laminated clot on its inner surface, All 
her symptoms had greatly ameliorated, and she left comparatively well. 

‘The reasous for this improvement, in spite of increase in the size of 
the anenrysm, seemed to be the following: When she came in, there 
‘was a smuall sac with a relatively large orifice communicating with the 
aorta, so that the current of blood swept through it, distending it more 
and more, and not allowing of the deposition of clot within the sae. 
When she left, conditions had changed ; there was now a large sae with 
a relatively small mouth, so that the main current of blood rushed past 
the orifice instead of through the sac, and allowed of the formation of 
layers of laminated clot upon its walls. 

She has come up to the hospital from time to time sinee, and when 
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ast seen, in 1905, she said she did not feel auy special inconvenience 
from the aneurysm, ‘There was then a pulsating tumour about the size 
of a hen’s egg in the second and third right intercostal spaces, not pro~ 
jecting very much above the surface of the chest wall. A general heave 
was communicated to the chest wall around this area, und pulsation 
could be felt by deep palpation in the second and third spaces as far 
as the anterior axillary line, over which area there was dulness on 
percussion, 

On palpation over the aneurysm, a well-marked diastolic shock was 
felt. ‘The aortic second sonnd was low pitched and ringing, and a 
diastolic murmur was also audible, 

There was no evidence of pressure on the superior vena cava, no 
difference in the pulses, no aflection of the vocal cords. ‘The pulse 
wave was forcible and sudden in character, but was sustained instead 
of collapsing, and presented the characters of the pulse of aortic ineom- 
petence scarcely modified by the aneurysm, 

This is practically a case of enred aneurysm. ‘The walls of the sac 
have become thick and strong from deposit of laminated clot within 
and chronic inflammatory changes without, aud there is little chance 
of rupture. She has now survived fifteen years from the onset of 
the aneurysm, nd seldom has any symptoms to remind her of its 
existence, 
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(3) Aneurysm or THE TRANSVER! 
ANEURYSM OF 








The name, aneurysm of symptoms, has been given to 
aneurysms affecting the transverse part of the arch beeause, 
as a rule, characteristic and important symptoms early 
arise which engender a suspicion of anenrysm some time 
before the physical signs are at all demonstrative of its 
existence. 

Most of the symptoms which may arise have already 
been enumerated under the head of “ Pressure Symptoms;” 
but, for the sake of clearness, it will be necessury to briefly 
discuss them here, 

The symptoms will vary, and one or other of them will 
present themselves according as the aneurysm is situated 
in the convexity or concavity of the arch, or upon its 
anterior or posterior surface, 

1. Pressure on the Left Recurrent Laryngeal Nerve.— 
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As this nerve winds round the aorta, an aneurysm on any 
aspect of the aortic arch may press upon it or stretch it, 
giving rise to characteristic symptoms, 

One of these is the “cracked” voice, which is so pecu- 
liar as to be almost diagnostic. 

Not infrequently the patient will come up to the throat 
department, or consult « throat specialist, complaining of 
hoarseness and alteration of voice ; or, if he happens to have 
a cough, he may haye also noticed that the sound made 
when he coughs has an altered, brassy character. There is 
not, as a rule, dyspnea unless there is in addition pressure 
by the aneurysm on the trachea or one of the bronchi. On 
examination of the larynx, it will be found that these 
symptoms are due to paralysis of the left vocal cord, 

The paralysis that results from pressure on the recurrent 
laryngeal nerve is that of the abductors of the larynx, so 
that the left vocal cord will be seen fixed and motionless in 
the median line in the position of phonation. ‘This may be 
the first, and the only suspicious symptom of aneurysm, but 
it is very significant when present, as nothing except a 
tumour pressing on the recurrent nerve in some part of its 
course can give rise to one-sided laryngeal palsy, and of 
such tumours, by far the commonest is aneurysm. The 
right recurrent laryngeal nerve may be compressed by the 
sac of an aneurysm involving the innominate artery, as is 
illustrated in the second case described later on. 

2. Pressure on the Trachea, Esophagus, and Thoracie Duct, 
—Symptoms arising from pressure on these structures may 
he the earliest indications of an aneurysm on the posterior 
surface of the arch, or of a saccular aneurysm extending 
posteriorly. 

Pressure on the trachea may give rise to slight dyspnoea, 
but this, as a rule, is only marked when there is in addition 
paralysis of one of the vocal cords, Auscultation of the 
longs will show the modification of the breath sounds 
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known os tracheal breathing. Rupture of the aneurysm 
into the trachea may occur as illustrated in Fig. 87, and 
givo rise to profuse and fatal hemoptysis. 

The tracheal tug, already described, will as a rule be 
recognizable before the pressure gives rise to dyspnoea. 

Pressure on the esophagus will cause difficulty in 
swallowing, and it has happened ere now that adventurous 
persons seeking to ascertain the cause of some obscure 
esophageal obstruction by passing a bougie, have uns 
expectedly done so by passing it through the sac of an 
aortic aneurysm. Many cases are on record of spontaneous 
rupture into the esophagus with resulting profuse and 
fatal hamatemesis. 

Pressure on the thoracic duct gives rise to no very 
definite symptoms, but causes impairment of nutrition by 
obstructing the flow into the general cirenlation of lymph 
and products of digestion absorbed from the lacteals. 

Pressure on the ciliospinal branch of the sympathetic 
may cause dilatation or contraction of the left pupil according 
as its fibres are irritated or destroyed. 

3. Pressure on the Root of the Left Lung—tIf the 
aneurysm is on the concavity of the arch, or the sac extends 
downwards, it may give rise to symptoms arising from 
pressure on the root of the left lung, already described 
above. The most marked of these will be diminished entry 
of air on the affected side. 

Difference between the Radial Pulses.—Difference between 
the pulses is especially liable to occur in aneurysms in- 
volving this portion of the aortic arch, since the innominate 
or left sub-clavian may be given off from the sac or be 
compressed by it, or the sac may be interposed between the 
two vessels, 

Physical Signs. Pulsation—Usually some of the 
symptoms aboye described precede the appearance of pulsa~ 
tion on the chest wall. If the aneurysm is situated on the 
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posterior aspect of the arch, visible pulsation may be absent 
throughout the course of the disease. More commonly, if 
the aneurysm attains any considerable size, it gives risa’ to 
an obscure general heave of the manubrium best appreciated 
by laying the palm of the hand on the part. When it 





416. 37,—ANKUIYEN OF THE THANSYERSE FANT OF THE ANCI Winion 
RUPTURED INTO THE THaCMma AT X, (eHONT viEW.) 


springs from the anterior aspect of the arch, the sue may 
present as a pulsating tumour in the second or third left 
intercostal space close to the margin of the sternum, 
Sometimes pulsation in the sw: may be felt by pressing the 
finger down behind the sternal notch, before it is evident 
on the chest walls, but care must be taken not to mistake 
a dilated sorta for an aneurysm. 





— 
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Dulness on percussion over the manubrium sterni, and 
immediately to the left of it, may often be made out before 
pulsation is visible, and when occurring in conjunction with 
some of the characteristic symptoms, is a valuable sign, 
though the possibility of its being due to enlarged glands 
or other mediastinal tumour, must be borne in mind, 

On auscultation, tracheal breathing may sometimes be 
heard over the manubrium, conducted by an aneurysm in 
contact posteriorly with the trachea and anteriorly with the 
chest wall, 

The aortic second sound may be reinforced, that is, may 
be louder and more distinct to the left of the manubrium 
than in the normal situation, and occasionally may be 
audible in the left supra-seapular space. 

A systolic murmur is sometimes heard over the course of 
the aortic arch to the left of the manubrium, though no 
murmur is audible in the aortic area, 

Course of the Disease—An aneurysm in this situation on 
account of the important structures in immediate relation 
with it usually gives rise at an early stage to one or other 
of the symptoms enumerated above. Tt is only when it is 
situated on the upper and anterior aspect of the arch, and 
attains a considerable size, that physical signs such as 
dulness over the manubrium sterni, and to the left of it, 
or pulsation in the second left intercostal space may precede 
the appearance of symptoms. It never attains the great 
size sometimes seen in aneurysms of the ascending aorta, 
and usually proves fatal at a much earlier period, 

If it is situated posteriorly and extends backwards, it 
may ulcerate through the trachea, and rupture into it 
when quite small, as scen in Figs. 37 and 38, 

In this case the aneurysm was situated on the posterior 
aspect of the arch, and was only about the size of a plover’s 
egg when it ruptured into the trachea, 

It may ulcerate through and rupture into the left 
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bronchus or the cesophagus, or it may rupture into the left 
pleural cavity, left lung, or posterior mediastinum, 

Death may occur from pulmonary complications caused 
by pressure on the trachea or root of left lung. 

‘The two following cases illustrate the predominance of 





4. Bac of ancurysm; ». Innominato artery; o. Loft earolid; v, Left 
eub-clavian, 
‘4G, 38.—ANEURYEM OF TRANSVERSE PART OV THE ARON WHICH nOPTURED 
INTO TH TRACHEA. (SIDE VIEW, SOWING SAC.) 


symptoms over physical signs in the early stages of the 
diseuse, and the rapidity with which it may progress and 
cause death from pressure on the respiratory passages and 
other important structures. They are alsa especially 
interesting, clinically, from the number and variety of 
symptoms and physical signs which developed during the 
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course of the disease. In the second of these two cases 
the right vocal cord was paralyzed, as the right sub-clavian 
artery was embedded in the sac of the aneurysm which 
had involved the orifice of the innominate artery. 


Case 1.—The patient, a strong-looking, well-nourished man, aged 
34, was ndmitted to St. Mary’s Hospital in November, 1804, complaining 
of cough and shortuess of breath; his lips were rather blue, and his 
face was congested. His chest was somewhat barrel-shaped, and the 
cardiac dulness was masked by emphysema ; rhonchi were audible over 
both lungs. At first sight the case looked like one of simple emphysema 
aud brouchitis. On careful observation it was noticed that the Left 
external jugular vein was much more distended than the right, and 
did not empty on deep inspiration ; the veins in the left arm were full 
and distended, and a large tortuous vein was also visible running across 
the front of the left shoulder, from the external jugular to the cephalic 
vein, in which the current of blood was downwards. 

‘The carotid artery on the left side was difficult to see, and pulsation 
in it could scarcely be detected ; in the right carotid pulsation could be 
seen and felt without difficulty. 

‘The pupils were unequal in size, the loft being larger than the right, 

‘The left side of the chest was noticed not to move so well in respira- 
tion as the right, and on auscultation the entry of air was not so good. 
‘The percussion note was good on both sides. Tracheal breathing could 
be heard over the manubrium, and for a short distance on either side 
of it. 

‘These indications seemed to point to a tumour which pressed on the 
trachea and left bronchus, compressed the left innominate vein hinder- 
ing the return of blood through it to the heart, interfered with the flow 
of blood through the left carotid, and also stimulated a branch of the 
sympathetic, causing dilatation of the left pupil. 

A tumour whieh would do this could searcely be anything else than 
an aneurysm of the aorta. In support of this, it was found that there 
was marked tracheal tugging. ‘There was, however, no difference in 
the radial pulses, no affection of the voeal cords, aud there was no area 
of pulsation to be detected on the chest wall, At the end of five weeks, 
slight polsation could be made out in the second left intercostal space 
at the end of expiration, and there was a small area of dulness to the 
left of the manubrium, 

While the patient was under observation, the left pupil was seen 
to alter frequently in size, being sometimes smaller, sometimes larger 
than the right. 

Rest and treatment failed to improve his condition, and on January 
17th, seven weeks after admission, he had a severe attack of a 
sweating profusely, and becoming cyanosed. He was bled ten ounces 
from the arm, which relieved him considerably for a time, 
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Six days later he had another similar but more severe attack of 
dysprics, and this time inspiration was harsh and erowing, as if there 
was some laryngeal spasm, so that tracheotomy was contemplated, but 
was not deemed advisable, Venesection gaye no relief, but inhalation 
of chloroform stopped the laryngeal stridor. He had several attacks 
of dyspnea during the day, and became much exhausted, He died 
suddenly in the evening. 

At the autopsy, an aneurysm about the size of a small cocoa-nut 
was found at the upper and posterior aspeet of the transverse part of 
the arch where it crossed the trachea, ‘The trachea at its bifurcation, 
and the left bronchus were compressed by the tumour, and the ceso- 
phagus was displaced to the left, 

‘The left innominate vein was stretched over the sac, and its lumen 
was almost obliterated. A portion of the aneurysmal sac extended up 
behind the left common carotid artery, which was flattened and com- 
pressed by it. 

‘The left sub-elavian artery was not involved in the aneurysm, 

Case 2.—Aneurysm affecting the anterior portion of the transverse 
part of the arch close to the origin of the innominate artery. 

Samuel B—, age 27. This patient came to the Throat Depart- 
ment of St. Mary’s Hospital complaining of hoarseness and attacks of 
difficulty in breathing. On examination of the larynx, it was found 
that the right vocal cord was paralyzed : aneurysm being suspected, he 
was sent up to the wards, On admission, his dyspnoea was very severe, 
his face was flushed and swollen, and when he was able to speak, his 
voice was noticed to be cracked and hoarse, and his inspiration was 
wheezing. He stated that he had been quite well till about six weeks 
previously, when he had a sudden attack of difficulty in breathing, 
which was considered to be croup and was treated as such, He also 
complained of a troublesome cough and difficalty in swallowing, 

On inspection of the chest, on both sides large veins were seen over 
the front, in which the eurrent of blood was downwards, carrying blood 
from the veins of the neck to the intercostal veins. The external 
jugulars on both sides were full and distended ; and it was evident that 
‘the vena cava superior was occluded by pressure. 

‘The pulse was absent in the right wrist, and in the right sub-clavian 
and carotid. 

Examination of the chest showed dulness on percussion over the 
manubrium, and to the right and left of it for a short distance. 

‘There was diffuse but faint pulsation over this region, best felt im 
expiration, and a loud ringing second sound was audible. 

Over the front of the right lung there was absence of respiratory 
murmur and of voeal resonance, with normal resonance on percussion, 
a condition which was clearly due to pressure on the root of the lung. 
Posteriorly in the supraseapular region tubular breathing could be 
heard on both sides ; over the bases the entry of air was good. 

‘The pupils were anequol, the right being smaller than the left. 

2u 
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This was his condition on admission. He got gradually worse, in 
spite of rest in bed and treatment, Iodide of potash, ergot, and opium 
were administered ; venesection was practised for the relief of pain, and 
was effectual at the time, but the relief only lasted two or three days. 
He died suddenly two months after admission, 

At the autopsy an aneurysm the size of « large fist was found spring- 
ing from the anterior wall of the arch, close to the origin of the in- 
nominate, ‘The commaniestion between the aneurysmal sac and the 
aorta was about the size of a shilling. The origin of the innominate 
artery was involved in the sac, and was not recognizable; the right 
sub-clavian was patent but small, it ran up the posterior wall of the sac, 
arising from it by a valvular opening. ‘The right carotid contained a 
plug of coagulated fibrin, but there was a small passage by the side of 
the clot. The left earotid and sub-elavian came off beyond the sac and 
were not interfered with, 

‘The vena cava superior was flattened out on the front of the sae, 
and was discoverable with difficulty, but it was not completely oblite- 
rated; the right innominate vein was quite destroyed ; the left was 
finttened out, but the lumen was not entirely obliterated, 

‘The trachea was compressed by the tumour, as were also the bronchi 
leading to the upper lobes of both lungs, more especially on the right 
side, The mucous membrane of the trachea was ulcerated. ‘The osso- 
phagus was also indirectly pressed upon, the trachea intervening between 
it and the sac. The right recurrent laryngeal nerve was 
and also the right vagus, which was involved in the adhesions round 
the aneurysmal sac. 


Here the symptoms caused by the pressure effects of tha 
aneurysm on the important structures surrounding it, 
occupied a more prominent position in the history of the 
ease than the presence of abnormal pulsation on the chest 
wall, which was at no time well marked. The first symptoms 
were laryngeal, caused by pressure of the aneurysm on the 
right recurrent laryngeal nerve. The presence of the 
abnormal yeins on the chest wall, and the absence of 
pulsation in the right carotid and radial vessels were 
striking features. The full jugulars, the distended veins on 
the front of the chest in which the current of blood was 
found to be downwards, pointed to some obstruction of the 
superior yena cava, and these phenomena, together with 
the paralysis of the right vocal cord, and disturbance 
‘of circulation in the right carotid and radial, would have 
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been sufficient, even in the absence of pulsation on the 
chest wall, to enable one to come to a diagnosis of 
aneurysm. 


(4) Aveurysms or tHe Tarp or Descenpixe Part or 
THE ARCH, 


The descending aorta is deeply seated, lying to the left 
side of the bodies of the fourth and fifth dorsal vertebra. 
The only important structures in immediate relation are 
the csophagus and thoracic duct, which lie to the right of 
the aorta, Pressure symptoms are consequently not, as a 
rule, characteristic, and as the aneurysm rarely comes to 
the, surface, physical signs are usually ill-marked. ‘There 
may, however, be dysphagia from pressure on the wsophagus, 
and a not uncommon termination is rupture of the aneurysm 
into the wsophagus. Frequently the only symptom com- 
plained of is pain in the back, a pain radiating down the 
loft arm or round the left side of the chest: there may 
be no other physical signs or symptoms present. The pain 
is due either to irritation of a spinal nerve, when it may 
radiate round the left side of the chest, or to erosion of 
the vertebrm, when smartly tapping the affected vertebra 
sometimes increases the pain. Diagnosis is in most cases a 
matter of considerable difficulty. 

The aneurysmal sac may, however, enlarge in such a 
direction as to press on the root of the left lung and the 
recurrent laryngeal nerve. Tn one case, where the patient had 
been sent to the hospital for chronic laryngitis and attacks 
of paroxysmal dyspnoea, the left vocal cord was found to be 
paralyzed, and there were signs of pressure on the left 
bronchus, which seemed to point to aneurysm of the trans- 
verse part of the arch, At the autopsy, however, an 
aneurysm was found involving the aorta to the left of the 
bodies of the fourth and fifth dorsal vertebre and adherent 
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to them, and to the lower part of the body of the third 
dorsal vertebra. 

In the accompanying illustration (Fig. 39), a large 
aneurysm of the descending aorta is shown, which compresses 
the msophagus, and is adherent to the dorsal vertebra 
from the fourth to the eighth. 


Draanosts. 


Little need be said here under this head, as the 
symptoms and physical signs characteristic of aneurysm 
have been fully discussed. It must, however, be borne in 
mind that a solid tumour in the mediastinum, such as a 
malignant growth, or enlarged mediastinal glands, may 
give rise to many of the pressure symptoms produced by 
aneurysm. Any mediastinal tumour may compress the 
great veins, the trachea, oesophagus, thoracic duct, the root 
of the lung, or may even involve the recurrent laryngeal 
nerve or sympathetic. In conjunction with symptoms pro- 
duced by pressure on one or other of these structures, there 
may be an area of dulness over, and to one or both sides of 
the manubrium sterni. Pulsation will, as a rule, be absent, 
and there will not be the modification of the aortic second 
sound which is common in aneurysm. Qases may neverthe- 
less occur in which pulsation is communicated from the 
arch of the sorta to a tumour intervening between it and 
the chest wall, and there is a diffuse general heave of the 
upper part of the thorax. If, on palpation, a diastolic 
shock is felt, all uncertainty will be at an end, as this 
could only be present in aneurysm. 

On pressing the fingers down into the intercostal spaces 
fa sense of resistance will be imparted by a solid tumonr, 
and no true expansile pulsation will be felt. An aneurysm 
will sooner or later tend to present as a pulsatile swelling 
fn one of the intercostal spaces, while the growth of a solid 
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tumour will be indicated only by extension of dulness on 
percussion, without extension or localization of pulsation. 
The history of the onset of the disease will be of service, 
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and usually careful observation of the progress of the case 
will soon clear up all doubt, 

Tt will be scen that a tumour in the mediastinum is 
most likely to be confused with aneurysm of the transverse 
part of the arch, 
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Aneurysm of the descending aorta may closely simulate 
spinal caries, when it compresses the spinal nerves and 
begins to erode the bodies of the vertebre, and, as has 
already been stated, pain may be the only symptom to 
which it gives rise, The absence of rigidity of the spine 
will usually serve to exclude spinal caries, but the cause 
of the pain may be difficult to ascertain. If dysphagia is 
present in addition, this will be a help to diagnosis, but 
it may be impossible to diagnose with any certainty the 
existence of an aneurysm of the descending aorta, or that 
of an intra-pericardial aneurysm, 

Tn doubtful eases an X-ray sereen or photograph may 
De of great service. 


Prognosis. 

The prognosis varies according to the situation of the 
aneurysm and the direction in which it extends, according 
to its shape, whether fusiform or sacculated, according as 
it inereases rapidly or slowly in size, 

When situated in the intra-pericardial portion of the 
aorta, it usually proves fatal by sudden rupture before it 
attains any considerable size. ‘The vessel at this part Lying 
free in the pericardial sac, there are no surrounding strue- 
tures which the aneurysm can appropriate for its support, 
and there is also considerable up-and-down movement of 
the rest of the aorta. These conditions fayour rapid extension 
and rupture of the aneurysm. 

As the physical signs and symptoms are so indefinite, it 
is dificult to make an early or certain diagnosis, but where 
evidence points to the presence of an aneurysm in this 
situation, the condition of the patient is one of imminent 
danger, and little can be done to arrest the progress of the 
aneurysm. 

When situated in the ascending portion of the arch 
above the pericardium, the aneurysm may attain an 
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enormous size, and the patient live for some years without 
experiencing much inconvenience from it, especially if the 
aneurysm extends forwards, and makes its way through the 
chest wall. While the aneurysm is eroding the chest wall 
and making its way through, there may be considerable 
pain which will disappear later, but, the resistance offered 
by the chest wall in front being overcome, the pressure 
on deep-seated parts will be diminished. 

If the aneurysm extends backwards, the prognosis is less 
favourable, as serious complications may arise from pressure 
on the root of the lung or the vena cava, or perhaps on the 
pheumogastric nerve. 

When it involves the transverse portion of the arch, to 
the danger of the aneurysm per se must be added the 
danger of pressure effects on the important structures in its 
neighbourhood, Death may oceur suddenly from rupture 
into the trachea or elsewhere, or, more slowly, from asphyxia 
and pulmonary collapse due to pressure on the trachea or 
on the root of one or other lung. If, however, the aneu- 
rysm extends forwards instead of backwards, and comes 
to the surface of the chest wall, the prognosis is less un- 
favourable. 

With regard to the shape of the aneurysm, if it is of 
the sacculated variety, it may extend rapidly at first, and 
perhaps prove fatal by rupture at an early period; as it 
continues to enlarge, however, the mouth of the sac will 
become relatively small compared with the size of the 
tumour: thus less blood enters the sac, and the circulation 
in it is slowed. These conditions favour the deposition of 
fibrin, so that the progress of the aneurysm may be checked, 
or a spontaneous eure result. In fusiform aneurysm the 
progress of the aneurysm is usually slow; but little can 
be done to arrest it, as the blood sweeping through the 
whole of the suc gives little chance for the deposition of 
fibrin on its walls, and washes it away when deposited, 
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TREATMENT. 


In the treatment of aortic aneurysm the object to be 
attained is to keep down the blood pressure, to render the 
circulation as slow and equable as possible, to diminish the 
volume of blood, and to increase its coagulability. We 
shall thus reduce the strain on the walls of the aneurysm 
to a minimum, and favour the coagulation of blood in the 
sac. For this purpose the most important measure is rest ; 
the patient should be kept in bed for six weeks or two 
months. It may be necessary to allow him to use a commode 
when the bowels act, as the straining attending the use of 
the bed pan may give rise to more effort than sitting up, 
but he should not get out of bed for any other purpose. 
Excitement of any kind must be avoided. Next in impor- 
tance to rest is jveding. The amount of liquid taken with 
meals should be reduced to a minimum, 40 or, if practicable, 
30 ounces only being taken in the 24 hours. Soups, game, 
salt fish, rich sauces, beer, and tea should be forbidden, and 
meat should be used in moderation, as extractives, rich 
foods, and excess of nitrogenous matter may lead to the 
retention of toxic materials in the blood, which give rise 
to increase in the peripheral resistance by their yaso- 
constrictor action, The food should not be bulky, that is, 
should not include too much farinaceous matter, such as 
potatoes, rice, etc.; the amount of food taken at each meal 
should be about the same, and should not be excessive, so 
as to avoid the extremes of repletion or depletion, and the 
varying rapidity of the cireulation which would result were 
meals copious and others small, ‘The reduction of 
e volume of blood fayours the repair of aneurysm in two 
it lessens the distension of the entire yascular system, 
the internal pressure in the sac, and the rate 
of blood is diminished; further, the blood being 
, fibrin is more readily deposited. 
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There is one drug which undoubtedly has a favourable 
influence on aneurysm, namely, iodide of potassium. This 
should be given in gradually increasing doses, till 20, 30, 
or 40 grains are taken three times a day. Its precise mode 
of action has been much discussed; chemically it has a 
solvent influence on fibrin, and cannot therefore be supposed 
to fayour its precipitation on the wall of the sac; neither 
can the good effects of this drug in aneurysm be ascribed 
to its action on the aneurysm as a remote effect of syphilis. 
It is probable that it co-operates with the rest and diet, 
firstly, by its depressing influence on the action of the 
heart; secondly, by promoting diuresis, and thus helping 
to drain off water and inspissate the blood. 

Aperients may have to be taken to obviate constipation, 
which would have a very injurious influence, and it may 
be necessary to counteract restlessness and assist sleep by 
bromides or opiates. Morphia may also be required for the 
relief of pain. 

Sibson gave ergot in large doses in cases of aneurysm, 
and it could be easily demonstrated that the pulsation 
diminished in an aneurysm which had perforated the chest, 
wall, and that its volume was lessened, This he attributed 
to the contraction of muscular fibres in the wall of the 
sac, but such fibres are non-existent, The cause was un- 
doubtedly diminished output of blood by the left ventricle, 
due to limitation of its diastole by the ergot. 

Venesection may be of the greutest service when there is 
severe pain. It usually affords immediate relief by lowering 
the tension within the aneurysm, and it may also so lessen 
the amount of blood in circulation as to afford a chance of | 
fibrin being deposited. Surgery does not find much oppor- | 
tunity in the treatment of thoracic aneurysm, but ligature 
of the right sub-clavian and carotid arteries when the in 
nominate is involved, or of the corresponding vessels on the 
left side when the origins of the left carotid and sub-clayian 
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were implicated, has, in some instances, led to consoli- 
dation of the sae, by redueing the flow of blood through 
it. Other expedients have been tried, such as the intro 
duction of coils of fine wire into the sae, passed in through 
4 trocar, or the action of galvanic currents, with the object 
of the formation of » coagulum in the sac, but the results 
have not been encouraging. A risk sufficient in itself to 
prevent resource to either of these proceedings, exeept in an 
absolutely desperate case, is the possibility of a clot formed 
around the pole of a galvanic battery, or on the coils of 
wire, being carried into the carotid or vertebral arteries, 
and giying rise to a cerebral embolism.” 

Injections of a solution of gelatine into the buttock, 
with a view to increasing the coagulability of the blood 
and the tendency to clotting in the sac, have been prac- 
tised, but the good results claimed in some cases are open 
to suspicion, and fatal cases of tetanus from imperfect 
sterilization of the gelatine employed haye been recorded, 
so that this method of treatment is not to be recommended. 
Tncrease in coagulability of the blood can be more safely 
and efficiently effected by limitation of the amount of 
fluids, and by the administration of chloride or lactate of 
calcium in doses of from 10 to 15 grains two or three times 
a day. A milk diet may, to a certain extent, contribute 
to this object, as milk contains a considerable proportion 
f lime salts. It is also beneficial in that it contains no 
or toxic materials, is non-stimulating, throws 
on the kidneys, and is slightly diuretic. 

M results from treatment can only be hoped 
aneurysm is saccular, with a relatively small 
¢ sac, 80 that the circulation in the sac is slug- 
chance is afforded for the deposition of fibrin 
The deposit of layers of laminated clot will” 
to the walls of the aneurysm, and help to 
further extension, and will also tend 
‘the blood from it by occluding the sac, 
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Steven, Lindsay, 38 
| Spygmograph, 20 

Spygmomanometer, 28 
| Spartein, 257 
| remot dilatation of, 818, 357, 392, 
| Strephanthne, 257 

Stokes-Adams disease, 899 

‘a8 causo of aneurysm, 426 
of atheroma, 413, 415, 417, 
— of chronio endocarditis, 8% 
——— of myocardial fibrosis, 835 
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‘Tachycardia, 393 
| Tenderness, precardial, 382 
| Thrill in aneurysm, 435, 450 
mitral stenosis, 183 
‘Tracheal tug, 436 
‘Treatment in aneurysm, 472 
— in angina pectoris, 374 
— in aortic incompetence, 146, 261 
—— — stenosis, 121, 262 
— in atheroma, 132 
— in bradycardia, 404 
— in dilatation of heart, 803 
tis, ncute, 65 
+ pernicions, 81 
fnity degeneration, 
fanctional affections of hoart, 
884, 392 
lh mitral tonoerpstons 170 Be 
stenosis, 196, 266 
rricarditis, 433 
Ertel, 285 
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INDEX, 479 
Treatment, Schott, 286, 808 ‘Valvalar lesions, prognosis gencral 
— in valvular ‘disease (general), | _ in, 214 
282 ———,, treatment of, 282 
Tricuspid area, 15 ‘Vaso-dilators, uocs of, 122, 149, 199, 
— incompetence, 200 254, 377, 492 
— stenosis, 202 Venesection, 150, 252, 304, 478 
‘Venn cava superior, pressure on, 448, 
449 
v —— —, rupture of aneurysm 
into, 451 
Valvular lesions, changes in heart 
fn, 100 
—— —. estimation of extent of, Ww 
a1 
— — ctiology of, 84 Walshe, 101 
— — pulee in, 96 Water-hammer pulse, 127 
THE END. 
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